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PREFACE TO SECOND EDITION. 



A second edition of my manual having been 
asked for, I trust that in it most of the errors of 
omission and commission which appeared in the first 
have been rectified. I have re-written and re-arranged 
the greater part of it, added more clinical matter, and 
a larger number of drawings. 

The difficulty of condensing such a subject as 
Applied Anatomy into so limited a compass is 
immense, and my attempt must merely be considered 
in the light of a guide — I hope a trustworthy one — to 
the student for his " Pass " examination, offering a 
series of suggestions to work upon, or an introduction 
to those more complete works, which I regret to say 
at present exist only in foreign tongues (Luschka, Hyrtl, 
Richet, Rudinger, Tillaux, and others). Should I 
have the opportunity or leisure, I hope at some future 
period to elaborate my subject and endeavour to 
assist in filling up this gap in English literature. 

I must acknowledge my indebtedness to these 
authors, and more especially to Tillaux, whose work 
I consider the most practical yet produced. 

I do not profess to have described all the regions of 
the body, or to have taken them in strict anatomical 
sequence, and it will be observed that tfibse ^crcWow* 
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of Anatomy, which are more directly associated with 
" Specialities " — e.g., the eye, the ear, and certain of 
the viscera — for the present, I consider it advisable 
either to omit or to touch upon but superficially, 
referring my readers to works on these particular 
subjects. 

The new wood-cuts are either suggested by or 
reduced, by permission, from " Braune's Plane Sections 
of Frozen Bodies," from Henle or Tillaux, to save 
the great expense of making original preparations, 
which must of necessity have yielded very like 
results. I would particularly recommend the careful 
study of Braune's plane sections to those students 
who intend presenting themselves for the Fellowship 
or M.B. examination, and to surgeons and prac- 
titioners generally, as being the only work of the 
kind at present within their reach in English. 
Braune's work teems with valuable hints, deductions, 
and applications, of many of which I have availed 
myself. 

The illustrations have been drawn on wood by Mr. 
Collings and myself. 

My best thanks are due to my friend Mr. Johnson 
Smith, F.E.C.S., Surgeon to the Seamen's Hospital, 
for his kindness in seeing the volume through the 
press, and for many valuable hints. 

I should be pleased if any physician could be 
induced to supplement my work by a "Student's 
Guide to Medical Anatomy," a volume I feel sure is 
wanted. 



Edward Bellamy. 



17, Wimpole Street, 
Jjeecmber, 1879. 
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A considerable experience as a teacher has convinced 
me that there is room for a small work on what may 
he termed Applied Anatomy. With the exception of 
my friend Mr. Galton's translation of Professor Roser's 
work, there is no English handbook of the kind 
within the reach of the generality of students. 

Pupils are apt to lay aside their anatomical studies 
after having passed their "primary" examination, and 
to be confused at finding a considerable amount of 
Surgical Anatomy required of them when they present 
themselves for their final or " pass." 

With a view of assisting them, this work has been 
P^pared. A knowledge of Descriptive Anatomy is 
presupposed, and such regions of the body as do not 
^m to bear directly upon the operative or more 
Pf&ctical parts of Surgery, have been either merely 
^ferred to or entirely omitted. 

I do not hesitate to state that I have in one or two 

,ft stances availed myself of methods of arrangement 

a ^°pted by others ; yet all the statements have been 

^^firmed by actual demonstration, and may be re- 

^ded as an embodiment of the remarks made to the 

Sclents attending my course of Operative &\R{gsrg ^ 

^haj>j n g Cross Hospital. 
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The engravings are, in some instances, borrowed 
permission from Mr. Heath's excellent work 
Practical Anatomy, or have been drawn upon wc 
from nature, by Mr. Wesley, Mr. Sherwin, aod mys- 
or have been adapted from such sources as will 
found acknowledged in their proper places. 

I have to express my obligation to my friend ^ 
James Oantlie, M.A., F.R.C.S., Demonstrator 
Anatomy and now Assistant-Surgeon at Charing Cr< 
Hospital, for his kindness in revising the proofs, a 
for other valuable assistance. 

Edward Bellamy. 

Mahgarot Street, Cavendish Square, 
October, 1873. 



INTRODUCTION. 



^8 the subject of Regional Surgery and Surgical 

-^Oatomy bears directly upon Operative Surgery, it 

J ^ a y not be considered out of place to remind the 

^Udent of the necessity of making most careful 

lil 8pection of the body as a whole before he attempts 

**e more minute and detailed examination of its 

^rious parts. For this purpose both the living model 

*d the dead subject should be examined together. 

r such examination the body should be laid on its 

<k — in fact, in the position a patient would be 

3ed in for a surgical examination or operation. 

the side of the body should be placed an entire 

rulated skeleton. Careful notice is to be taken 

I the surface-markings, and of the superficial bear- 

of all prominent underlying structures, such as 

subcutaneous surfaces of the bones, ligament*, 

ns, and bursa?; the proper swellings, or con- 

g, of the muscles, both at rest and in 

; the course of the superficial and deep vessels ; 

lange of aspect in regions, dependent upon 

on of position ; the course and direction of 

r eral natural passages of the body *, t\ifc &&*.- 
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tomical relations of the lines of incision required in 
the various operations of surgery ; and the altered 
positions of dislocated bones as compared with their 
normal relations. 

In studying Eegional Anatomy the parts must be 
regarded as being wounded, either by the surgeon's 
knife or by some weapon, or displaced by accident. 
In the various stages of a dissection made in the pro- 
secution of Descriptive Anatomy, it is often the end 
and aim of the dissector to make a clean or " pretty " 
preparation, in following out the different vessels, 
nerves, &c, and for this purpose it is quite right that 
all pains be taken, but the student must remember 
that the more he cleans the more he destroys the 
actual relation of the parts as they would be met with 
in an operation ; and, moreover, he must remember 
that the very fasciae he so studiously removes are of 
the greatest importance in Surgical Anatomy, and 
that the removal of these structures destroys surgical 
continuity. 

The want of material in our schools is the great 
drawback to the study of Topographical Anatomy, 
as bodies cannot be spared for such sections and 
special examinations as a proper study of the various 
operative proceedings of surgery suggests. 
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CHAPTEE I. 

SURGICAL ANATOMY OF THE CRANIAL REGION. 



IE head is composed of two portions, which may be 
amined surgically, the Cranium and the Face. 

THE CRANIUM. 

For surgical purposes the structure of the vault of 
le skull will suffice for description, since the base is, so 
ir as any operative proceedings are concerned, out of 
iach, and those contents of the cranial cavity which 
ave any direct relation to practical surgery will receive 
rief notice in their proper place. 

The regions into which the vault of the cranium is 
ivided for the sake of surgical reference, differ in 
lumber and extent in the various works upon the 
abject — thus some authors make four : — the occipito- 
frontal, the temporal, the auricular, and the mastoid ; 
but for simplicity and more ready reference the follow- 
ing would seem to suffice — viz., the occipitofrontal and 
&e temporoparietal. 

OCCIPITO-FRONTAL REGION. 

The occipitofrontal region is oblong in shape. Its 
limits are — anteriorly, the superior margins of the oibitac 
^tities, and the articulations oi the frontal mfti \tafc 

IT * 
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superior maxillary and nasal bones ; posteriorly, the 
superior curved line of the occipital bone, and on each 
side the temporal ridge. 

Surface markings. — Anteriorly, are the frontal emi- 
nences, corresponding with the development of the frontal 
sinuses ; laterally, are the parietal eminences ; and 
posteriorly the external occipital tuberosity, which 
corresponds with the confluence of the sinuses. . 

Topography. — The integument is tolerably thick, 
smooth, and somewhat uneven in surface. It is very 
rich in sebaceous follicles, and these, by the inspissa- 
tion of their contents and closure of their excretory 
ducts, constitute the encysted tumours or wens so 
often met with in this region. 

The superficial fascia does not exist, the skin being 
firmly united to the subjacent tissues by numerous 
trabecule, which enclose irregularly shaped nodules of 
fat, forming a densely lamellated layer. The scalp is 
highly vascular, and is frequently the seat of aneurisms 
by anastomosis, erectile tumours, etc. 

The musculo-aponeurotic lamina beneath this, is the 
occipito-frontalis muscle, which consists of two muscular 
bellies, which are situated in the anterior and posterior 
portions of this region, the anterior occupying the entire 
forehead, being attached to the superciliary ridge and 
nasal bones, and sending a slip downwards to the pyra- 
midal muscle. The posterior is rather larger, and is, 
attached to the superior-curved line, together with the 
tendinous expansion which is intermediate between, 
these muscular masses. This expansion is called the 
epicranial aponeurosis. This aponeurosis is extremely 
thin over the vertex of the cranium, but very thick in 
the temporal region, and is attached to the superciliary 
ridge, the zygomatic arch, and to the superior curved 
line. 

A layer of loose areolar tissue separates the epicranial 

aponeurosis from the periosteum, into which effusions 

of blood may take place, and is the seat of purulent 

collections in erysipelas, ot alter. ^o\mda, a condition 



OF THE CRANIAL REGION. 3 

demanding free incision down to the bone. In these 
cases the effusion can be clearly seen to be limited by the 
attachments above mentioned of the occipito-frontalis 
muscle and its aponeurosis. Thus a " black eye " can 
be produced by a blow on the back of the head, by the 
gravitation of the blood downwards and forwards into 
the loose subcutaneous tissue of the forehead and 
eyelids. This aponeurosis is also more adherent to the 
bones in old persons, and is always more intimately 
attached along the sutures. In phlegmonous erysipelas 
of the scalp the pus burrows under this aponeurosis, so 
that free incisions down to the bone and counter -open- 
ings are necessary. 

Beneath this cellular layer is the pericranium or 
external periosteum, which is much stronger in the 
child than in the adult : it is frequently the seat of 
periostitis and nodes. The pericranium seldom repro- 
duces bone after trephining. In scalp wounds the 
greatest care must be taken to replace the tissues torn 
off, although it may be mentioned that denudation of 
the bone is not necessarily followed by necrosis. 

CephcticBmatomata are met with in this region; these 
are tumours caused by the rupture of some vessel or 
vessels beneath the pericranium during parturition. 
This condition must not be confounded with a blood 
tumour, the result of injury, and which is formed beneath 
the tendon of the occipito-frontalis muscle, at a lower 
level in the cranium. 

A thin lamina of lax connective tissue is met with 
between the pericranium and the bone. The structure 
text in order is the bone itself, which will be found 
described, together with those of the cranium in 
general 

The arterites supplying this region lie in the subcu- 
taneous tissue, they run towards the centre of the region, 
and are very tortuous. They are — in front, the supra- 
vital, the frontal, and the superficial temporal, thus 
Arming a free inosculation between the inte-TiiaX. m& 
external carotid arteries. Behind, tlie occipital axisi ^ta& 
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posterior auricular branches of the external carotid 
artery freely anastomose with each other, and with 
the above-mentioned vessels. 

The superficial temporal artery, which is easily seen 
beneath the skin in its tortuous course, is liable to 
injury, which, in the event of the main trunk being 
divided, either entirely or partially, may be serious by 
the formation of a false aneurism from the escape of 
blood beneath the tissues. In such a case the tumour 
must be opened and the clot turned out, and both ends 
of the bleeding vessel tied. If the operation of arte- 
riotomy be required, the anterior branch of this vessel 
is to be the one selected, just at the spot where it begins 
to be covered by the hairy scalp. In performing this 
operation a small puncture only is necessary, and when 
complete, the vessel should be entirely divided, so that 
by the retraction of the cut ends the formation of a 
false aneurism may be prevented. In such plastic 
operations as the restoration of the upper eyelid, or in 
rhinoplasty, the preservation of the supra-orbital arteries 
is of great importance for the proper nourishment of 
the flap. 

Veins. — The arteries are generally accompanied by 
small veins ; one vessel in particular, the vena pi % 03- 
parata, which is situated in the middle of the forehead, 
and is plainly visible during bodily exertion or under 
excitement, is worthy of note. This vein has been pro- 
posed as suitable for venesection. 

The nerves supplying the muscles and integument, 
and which follow the course taken by the arteries 
are, in front, the supra-orbital and supra-trochlear 
branches of the frontal, and some few inosculating 
branches of the facial. These nerves are frequently 
the seat of neuralgia, and for its relief division of the 
frontal nerve has been proposed at its point of exit 
from the supra-orbital notch. It is worth remember- 
ing that this notch is generally in a line with the fang 
of the canine tooth. 
Z,ymphatics. — These vessels correspond with the 
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arrangement of the veins. The superficial lymph-glands 
of the scalp are plentiful in the occipital region and along 
the posterior margin of the sterno- mastoid muscle, and 
become engorged in cases of injury to the scalp, or in 
constitutional' syphilis. 

Structures which wovld be divided in cutting down 
upon the bone in the occipitofrontal region. — Skin, sub- 
cutaneous cellular tissue, occipito-frontalis muscle, and 
epicranial aponeurosis, a thin layer of lax cellular tissue, 
and the pericranium ; anteriorly the vessels divided are 
the temporal, the frontal, and the supra-orbital, with 
the supra-orbital, supra-trochlear, and branches of the 
auriculo-tempora! nerves, and posteriorly the occipital 
vessels and greater and lesser occipital nerves. 

THE TEMPORO-PARIETAL REGION. 

This region may be considered as corresponding with 
the temporal fossa of osteology. The superior limit of 
this region is the lateral boundary of the occipito- 
frontal, and its inferior limit is a line drawn from the 
external angle of the frontal bone to the mastoid pro- 
cess of the temporal. 

Topography. — The integument and subcutaneous 
cdltdar tissue are pretty much the same as in the pre- 
ceding region. The superficial fascia is here developed, 
hut is very thin and cellular, and the mobility of the 
skin in this region is due to this fact. The superficial 
aponeurosis, very tough, upon which is the temporal 
artery, beneath it is an aponeurotic lamina having 
below it some fat and cellular tissue, and containing 
the small auricular muscles. The foregoing structures 
a *e, it will be observed, either entirely or partially 
common to this and the preceding region. 

The temporal fascia is attached above to the curved 
foe limiting the temporal fossa, by a single lamina, 
^d below to the zygoma. This it does by two distinct 
processes, the superior of which is attached, to \ta^ 
external lip of the zygomatic arch, and a &fee\*«t> 
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which is attached along the inner lip. A little fat and 
cellular tissue lie between them. 

Beneath this layer of the aponeurosis is a quantity 
of fat, which, however, is confined to the lower third 
of the region, separating it from the temporal muscle. 
This muscle corresponds in shape exactly with the 
fossa, and contains the deep temporal vessels and 
nerves which enter its deep surface. Below the muscle 
is the epicranium. The osseous structure of the region 
will be described in the remarks on the cranium in 
general. 

The sJiape of the zygomatic arch varies in individuals 
and races ; it may be the seat of fracture. 

The arrangement of the several aponeuroses in this 
region determines the course taken by purulent collec- 
tions, blood, or rapidly growing neoplasia. If deep 
seated, they may make their way into the zygomatic 
fossae, and so into the orbit, pterygoid region, or pharynx, 
and if superficial they would be limited by the more 
superficial aponeuroses. 

Arteries. — The arteries of this region may be con- 
veniently regarded as divisible into three groups — 
superficial, intermediate, and deep; the former, the 
superficial temporal, have been already alluded 
to. The intermediate are the deep temporal, which, 
derived from the internal maxillary, enter the 
under surface of the temporal muscle, are distributed 
to it, and inosculate with the superficial. The deep 
vessel of the region, separated from the foregoing 
by the skull itself, the middle meningeal necessarily 
belongs to this region, as any wound, fracture, or 
surgical operation, such as trephining, would perhaps 
involve it This vessel has the following relations 
with regard to the surface of the cranium : if an 
imaginary line be drawn horizontally backwards from 
the external orbital process, the course of the middle 
meningeal artery would be found in this line about 
four-fifths of an inch behind it. 

The posterior part of this legion, which, contains the 
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mastoid process of the temporal bone, is by some 
authors described as a distinct one. The external 
aspect of this process is almost entirely subcutaneous, 
and is a sort of point de repere of the tissues belong- 
ing to the occipitofrontal region. The periosteum is 
very thick, giving attachment to the sterno-mastoid, 
occipito-frontalis, splenius, and trachelo-mastoid. Sur- 
gically it is the seat of an operation proposed for 
the opening of the mastoid cells, with the object of 
giving vent to matter pent up in them, should it not 
find its way either by the Eustachian tube or through 
the external auditory meatus. The deeper portions of 
this region will be discussed further on. It must be 
home in mind, with regard to the surface, that beneath 
this process we come upon the dura mater and lateral 
sinus. 

The structures divided in cutting down upon the bone 
in the temporoparietal region are — the skin, sub- 
cutaneous fascia, epicranial aponeurosis, superficial 
temporal aponeurosis, deep temporal aponeurosis, 
temporalis muscle and tendon, with the superficial 
and deep temporal vessels, nerves, and lymphatics, 
and periosteum. 

8URGICAL ANATOMY OP THE BONES OF THE CRANIUM. 

The structure of the cranial bones forming the vault 
of the skull in the adult consists of three layers : an 
outer, formed of tough compact tissue; an interme- 
diate, the diploe, soft and spongy, having the diploic 
veins ramifying in its substance ; and an inner, hard 
and brittle. These diploic veins communicate by a 
number of apertures, both with the sinuses of the 
dura mater and the tegumentary veins ; these are called 
the emissary veins. Hence a direct communication is 
kept up between the venous system without and 
within the cranium. This direct anastomosis explains 
the mutual relations of inflammation of the iute^x- 
ments and the meninges, the existence oi fcictac&sai. 
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or thrombosis of the sinuses after anthrax of the 
neck or face. Again, after injury followed by suppu- 
ration, they are liable to inflammation ; which explains 
the formation of secondary deposits of pus in various 
parts of the body, most frequently in the lungs and 
liver. The hrittleness of the internal layer is of 
surgical importance, from the fact that, in blows on 
the head, it is more liable to he fractured than the 
outer; and cases have occurred where it has been 




Fig. 1. — Diagram of Structures to be avoided in use of 

Trephine. 

1, 2, 3, branches of middle meningeal artery; 4, lateral sinus; 

6, superior longitudinal sinus- 
broken without any apparent depression whatever of 
the external, giving rise to symptoms of compression, 
which would otherwise have been difficult of explana- 
tion. The diploe is not easily distinguished in young 
persons. In the application of the trephine, the 
varying densities of the layers of the skull must be 
borne in mind, as the pressure upon the instrument on 
its first application should be firm and steady, until 
the external table is perforated, when there is less 
When this is quite perforated the blood of 
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the diploe will be seen in its teeth. This, however, 

is not always the case, as the bone dust is stained with 

blood from the outset of the operation. The pin of 

the trephine is now to be withdrawn, to avoid its 

being pushed through the inner table into the dura 

mater and encephalon ; the inner table, though thinner, 

mil be found to offer more resistance to the saw edge. 

There are certain localities in the skull where the 

application of the trephine should be avoided. These 

are— over the longitudinal sinus, the anterior inferior 

angle of the parietal bone, because of the middle 

meningeal artery, over the occipital tuberosity, and 

over the sutures. It is advisable to avoid trephining 

over the sutures, on account of the passage of the 

emissary veins and entrance of arteries. 

Relations of the cerebrum to tlie cranium. — The 
topographical relations of certain portions of the cere- 
brum with the cranium are of great importance in the 
diagnosis of the exact position of abscess, or of the 
nature of the depression of the bone in injury, and the 
subsequent application of the trephine. It has been 
thought advisable to give certain measurements, which 
have been determined by Broca, Turner, and others, as 
guides for this operation. 

The fissure of Sylvius divides into two branches, 
corresponding with the summit of union of the greater 
wing of the sphenoid with the temporo-parietal suture, 
and is normally situate about half-an-inch behind the 
fronto-parietal suture. The anterior branch is parallel 
to the fronto-parietal suture, or may be rather higher 
and parallel, and then passes upwards and backwards, 
terminating in the semi-circular cranial line. 

The fissure of Rolando, as regards its superior por- 
tion, is situated about 2 inches behind the fronto- 
parietal suture, and is directed downwards and forwards, 
and its inferior portion lies about 1*2 inches behind the 
fronto-parietal suture, and from about iV to i of an 
inch higher than the commencement of the temporo- 
parietal sutura 
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The pro-central aniens which skirts the anterior 
border of the ascending frontal convolution is situated 




Fig. 2. — Relations of the Fissures and Convolutions of the Left 
Hemisphere of the Brain with the Stall. {One-third.) 

The fine line indicates the caatoar of the skin, the pointed lines 
the contour of the bone, the sutures, and semi-circular line, 
the thick lines the contours of the brain and fissures. S, the 
flsrareof Sylvius; S", its horizontal portion ; 8", its ascending 
portion ; F 1 , 1", F>, the superior, middle, and inferior frontal 
convolutions ; /', J\ /', superior, inferior, vertical frontal 
sulci; AS, ascending frontal, ascending parietal convolutions; 
e, fissure of Rolando; pi, superior parietal convolution; l'\ 
marginal convolution ; P 1 ', curved convolution ; ip, inter- 
parietal Assure ; 0\ s , second and third occipital convoln- 
tions; o 5 , inferior occipital convolution; T>, T', T>, inferior 
middle and inferior temporal convolutions : I 1 , <s, raperiar and 
middle temporal sulci; I, Island of Reil ; Cb, cerebellum. 

below at about J of an inch behind the coronal 
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suture, and above at a distance varying between | and 
If inches. The inter-parietal commences above the 
transverse branch of the fissure of Sylvius -J or £ of an 
inch behind the inferior extremity of the fissure of 
Rolando. 

The point where the internal perpendicular fissure 
unites with the external perpendicular fissure generally 
corresponds with the union of the sagittal and lamb- 
doidal sutures. The external perpendicular fissure cor- 
responds with the lambdoidal suture, or crosses it. 

The anterior, inferior, and median summit of cerebral 
hemisphere corresponds with the middle of the mesial 
line between the naso-frontal suture, and the line which 
joins the upper border of the orbits. The inferior 
lx)rder of each hemisphere is directed outwards, almost 
parallel with the superior border of the orbit, and 
separated from it about -£- of an inch. 

The vertical distance between the inferior border of 
the frontal lobe, and the angle formed by the superior 
Wder of the zygoma, is generally about If of an 
inch. 

The inferior external limit of the parietal lobe corre- 
sponds very nearly to the line which unites the superior 
part of the parietotemporal suture with the summit of 
the lambdoidal. The inferior border of the occipital 
lobe corresponds to the line uniting the external angle 
of the occipital with the occipital protuberance. 

Below this line is the cerebellum. The anterior 
border of the temporal lobe is situated about £ of an 
inch external to the outer margin of the orbit. The 
inferior border of the temporal lobe at the spot where 
it is continuous with its anterior is distant from the 
zygomatic arch about half-an-inch, nearer the articula- 
tion of the lower jaw it is about -J- of an inch distant 
from it* 

The arrangement of the various sutures of the bones 
forming the vault of the cranium has greater interest for 

* Broca; "Sarla Topographie Cranio-C6xebra\fe" fc\fc. 
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the obstetrician than for the surgeon, as any peculiarities 
connected therewith exist normally only in foetal life 
or in early childhood. The bones of the skull in the 
foetus or newly-born child are flexible, and between 
their undeveloped sutures are the fontanelles, the 
positions of which are of importance. At birth only 
the large quadrilateral frontal fontanelle exists. It is 
rhomboidal in shape, with irregular sides, of unequal 
length, and bent inwards. The two anterior borders 
are the longer, and the angle between them is more acute 
than between the posterior ; consequently the position 
of the child's head (the presentation) can be readily 
made out during parturition. The triangular fon- 
tanelle is not open in the child at full term, nor the 
lateral fontanelle, which is of no practical im- 
portance. They are generally completely ossified at 
the fourth year. 

Fracture by contre-coup is denied by some, on the 
ground that the shock is resisted by the cranium, and 
that the results of such shocks, as in the case of 
architectural arches, are lost upon its supporting 
pillars, which, in the frontal region, are represented by 
the malar and sphenoid bones, in the parietal by the 
temporal bones, and in the occipital region by the ribs 
of the occipital bone itself. Eupture of the brain 
substance, however, is common by contre-coup. 

In almost all cases, when the parietal region is the 
seat of the injury, the bone is fractured at the spot, 
and the line of fracture runs through the temporal 
bone, which, from the fact of its containing so many 
cavities and foramina, its texture, and the inclina- 
tion of the axis of the petrous portion, readily gives 
way. 

A fracture of the base may also occur from a fall 
on the feet or on the buttock, the force being transmitted 
along the spinal column, and meeting the skull at the 
condyles. The course of such fractures of the base 
may be anatomically determined by the effects pro- 
duced upon the nerves isauing itom tT&s> akull^ the 
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most frequent being facial paralysis from lesion of 
the portio dura whilst in the aqueductus Fallopii. 

Fractures of the base of the cranium are generally- 
associated with ecchymosis of the eyelids and effusion 
of blood and cerebro-spinal fluid from the external 
auditory meatus. Although ecchymosis of the eyelids 
has been described as of great symptomatic value in such 
cases, it has also been shown that the orbital effusion 
is preceded by ecchymosis of the ocular conjunctiva. 
When in fact in a fracture of the cranium the effusion 
of blood produced by the rupture of the blood-vessels 
of the diploe reaches the roof of the orbit, it rapidly 
infiltrates the cellular tissue of this cavity, and passing 
through the perforations in the capsule of Tenon, 
invades the subconjunctival cellular tissue. Orbitar 
ecchymosis by infiltration of blood after contusion of 
the eyelids is not produced in the same manner (vide 
"Orbit"). 

The surgical anatomy of the temporal bone presents 
considerable additional points of practical importance, 
as it contains the organ of hearing and the parts 
accessory to it. 

The external auditory canal has a direction inwards 
and forwards, describing a slight general curve, the 
concavity of which is downwards. The outer third of 
the passage is formed by a tubular prolongation inwards 
of the cartilage of the external ear, which, however, 
is not complete at the upper part ; and its inner two- 
thirds by the canal in the temporal bone. There are 
several small fissures in the cartilaginous part, which 
are sometimes very wide — a circumstance explain- 
ing the passage of pus into the meatus, from abscesses 
which have formed witJwut to it. In length the 
meatus is about an inch and two or three lines ; but 
owing to the obliquity of the attachment of the mem- 
lttana tympani, its anterior wall is about one-quarter of 
an inch longer than the posterior. Its narrowest 
diameter is about the middle, and in making an exaax&a&r- 
tion with the speculum amis the instrument s\iq\\\&ti.o\» 
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be introduced further than this point. It must be 
borne in miud that in young children the meatus is 
very shallow, the bony part consisting only of a small 
ring of bone, deficient at the upper part, to which the 
membranft tympani is attached. 

To facilitate the introduction of the speculum, the 




Fig. 3.— Horizontal Section of the left External Auditory Canal. 
(Actual size.) 

1, glenoid cavity of temporal bone; 2, external auditory meatus; 
3, membrann tympani ; 4, 6, cartilaginous portion of external 
auditory meatus; 6, periosteum of mastoid hone i:iiTiti7iuon> : 
with that of the auditory canal ; 7, msstniil cells ; 8, fibrous 
tissue, which unites the cartilaginous with the osseous tissue oi 



auricle should be drawn upwards, backwards, and a 
little outwards ; this renders the canal tolerably 
straight. 

The membrana. tympani is, on examination, greyisli 
in colour, its fibrous structure looking radiated, slightly 
conical, with the apex directed inwards, and placed 
very obliquely at the bottom of the meatus. The handle 
of the malleus is sceu through the membrane, not quite 
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vertical, but inclining a little backwards. The points 
of practical importance oonnected with the tympanum 
are these — that its upper aspect and floor are formed by 
thin lamellae of bone separating it from the cranium 
and from the canal for the internal carotid artery, so 
that disease of the bone may cause death, either by in- 
volving the dura mater and brain, or from ulceration into 
the vessel. The close vicinity of the carotid artery and 
lateral sinus readily accounts for the escape of blood 
from the ear in fracture of the base of the cranium. 

The Eustachian tube is the means of communication 
between the internal ear and the pharynx, and serves 
to maintain the balance of air on either side of the mem- 
brana tympani. 

Its internal orifice is at the anterior internal aspect of 
the tympanum. The tube is directed downwards and 
forwards, and terminates in a flattened valve-like open- 
ing in the pharynx, just behind and a little above and 
external to the inferior meatus of the nose. Its mucous 
membrane is continuous with that of the pharynx. 
The pharyngeal extremity of the tube is in close rela- 
tion with the tonsil — a fact which explains its tem- 
porary occlusion in enlargement or inflammation of 
that gland (vide " Pharynx "). 

(The operation of introducing the Eustachian catheter 
is explained at p. 41). 

SURGICAL ANATOMY OF THE FACE. 

The region of the face is naturally very compli- 
cated, but it will be found that its subdivisions may be 
conveniently referred to its skeleton; and after de- 
scribing the surgical anatomy of the integuments of 
the face, it will be advisable to examine its several 
subdivisions, as follows: — The region of the orbit, 
the nose, the mouth, the pterygo-maxillary, and the 
parotid regions. 

Topography. — The skin of the face is Tem&TkafoVj \Xv\w^ 
freely supplied with vessels, nerves, and \^m^aXi\e». 
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The subcutaneous cellular tissue is dense, and contains 
(except on the eyelids) a good deal of fat. 

Blood-vessels. — The arteries of the face may he 
regarded as forming two overlying networks, one 
a superficial and distributed essentially to the integu- 
ment, and the other a deep. The several vessels 
entering into its formation will be considered with 
the special regions to which they respectively belong. 

The superficial supply of the face is derived from 
the external carotid, by the facial, and from the oph- 
thalmic branches of the internal carotid. The deep is 
formed by the lingual, pharyngeal, internal maxillary, 
and ophthalmic. Their inosculation with the super- 
ficial set is remarkably free, and forms an intermediate 
means of communication with the intra-cranial arteries, 
through the middle and lesser meningeal and the 
ophthalmic. 

The normal course of the facial artery, when it 
appears on the face, is just anterior to the masseter 
muscle, where it is subcutaneous, and here only is it in 
actual relation with the accompanying facial vein, 
which is almost straight, and lies to its outer side. 
The vessel ascends from this point tortuously, par- 
ticularly so in old persons, towards the corner of the 
mouth, side of the nose, and inner angle of orbit, 
where it inosculates with the ophthalmic. The artery 
lies at first under the platysma, and further on in its 
course is covered by some thin fibres of the zygomaticus 
major. The chief named branches are the inferior 
labial, running between the lower lip and the chin, and 
distributed to its integument ; the coronary, superior 
and inferior, distributed to each lip and to the septum 
of the nose ; the lateral nasal, to the side of the nose ; 
and the angular, a large branch going to the inner 
angle of the orbit, generally seen pulsating under the 
skin. The transverse facial artery is a branch gener- 
ally of the temporal, lying by the side of the duct of 
the parotid gland (Steno's), accompanied by branches 
~*the facial nerve. 
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Those branches which the internal carotid supplies 
to the face are the terminal ones of the ophthalmic — 
namely, the supra-orbital and supra-trochlear which 
escape by the supra-orbital and supra-trochlear notches. 
The inosculating vessels escape through several foramina 
in the bones of the face* from deep branches of the 
external carotid — viz., the infra-orbital, passing out of 
the infra-orbital foramen ; from the mental foramen, 
and a large branch from the same source is found on 
the substance of the buccinator. The free inosculation 
of the arteries of the face renders ligature of both ends 
of a divided facial artery necessary, as the return 
circulation is quickly established; and, in wounds, 
whether the results of accident or surgical interference, 
very accurate approximation of the edges must be 
ohtained, for union takes place very rapidly, and dis- 
tortion is not so easily remedied. The veins of the 
face are arranged like the arteries, in two networks, 
and freely anastomose with each other and the opposite 
fide, and with the intra-cranial system. The angular 
veins freely inosculate with the ophthalmic. The veins 
which accompany the internal maxillary (vide "Internal 
Maxillary Region "),form a remarkable plexus, and being 
intimately associated with the aponeuroses of the region, 
remain open when cut. The blood-vessels of the face 
are frequently subject to a nsevoid condition. 

The nerves of the face are derived from the three 
divisions of the 5th, and from the portio dura or facial 
part of the 7th cerebral nerve. The branches from the 
1st division of the 5 th are — the supra-orbital, supra- 
trochlear, infra-trochlear, lachrymal, and nasal. From 
the 2nd — the infra-orbital, passing out of the infra- 
orhital foramen, and the subcutaneous malae. The buccal 
from the same source emerges just in front of the 
anterior border of the masseter. From the 3rd division 
—-the masseteric, and the inferior dental from the 
foramen mentale. Physiological experiments have 
determined that the 5th, by its ophthalmic and superior 
maxillary branches, is exclusively sensory, 'wV&sfo \>i 

o 
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its inferior maxillary branch it is both sensory an< 
motor, and that the sensory fibres of the nerve presid 
over the secretion and nutrition. It is, moreover, asso 
ciated with the pharyngeal plexus in the sense o 
taste, and all its branches are endued with acuti 
sensitiveness. 

The facial forms a plexus in the parotid gland, afte; 
which it passes into a great many branches, and i 
supplied to the muscles of the* face, having free inoscu 
lations with the branches of the 5th nerve. The facia 
nerve is itself insensitive, and does not convey an} 
sensitive impression to the cerebrum; it is a moto: 
nerve, and by virtue of its motor function it exer 
cises a certain influence upon the organs of sense 
and accessorily on the secretions, on the temperature, 
circulation, and nutrition of the face. 

The lymphatic glands of the face are most thickl] 
situated along the base of the jaw, upon it and th< 
buccinator muscle, others under the zygoma, anc 
beneath, in, or upon the parotid gland ; those arounc 
the mouth are sometimes affected with syphilitic 
induration after the application of the specific virus tc 
the lips. 

The cellular tissue being very lax, and looselj 
attached to the subjacent structures, it is liable tc 
infiltration by fluids, or air, as in wounds of the frontal 
sinuses or larynx. As the fasciae of the face are ver^ 
thin and ill defined, abscesses in this region point 
early. 

The congenital malformations consist of closure of ite 
apertures, arrests of development, such as single and 
double hare-lip, frequently associated with cleft-palate. 
• Some portions of the parotid gland (anterior portion 
and socia parotidis) are of importance in the considera. 
tion of the integuments of the face, inasmuch as the^ 
are subcutaneous, and would be implicated in th« 
removal of growths, abscesses, and in operations fo 
salivary fistulae. The facial portion of the gland i 
situated just in front of and below the ear, the deeps 
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portion lying behind the angle of the jaw, limited above 

by the zygoma {vide " Parotid Eegion "). It overlaps 

the masseter to a variable extent. Its duct runs forward 

to the anterior edge of the masseter, and dips inward 

to open obliquely through the cheek, opposite the 

second molar tooth of the upper jaw. The course of 

JSteno's duct is defined by a line extending from the 

Tipper border of the lobule of the ear to midway between 

tihe nostril and the angle of the mouth ; and great care 

must be taken in operations on the face to avoid its 

clivision, as a salivary fistula would be the result 



SURGICAL ANATOMY OF THE REGION OF THE 

ORBIT.* 

The region of the orbit may be conveniently de- 
scribed as consisting of an external and an internal. 
The external comprises the superciliary, palpebral, 
and lachrymal apparatus; and the internal the muscles, 
vessels, and nerves of the orbit, and the globe of the 
eye. 

Topography. — The superciliary region, consisting 
exclusively of the eyebrow, and presenting for ex- 
amination the skin, which is covered with hair, its 
deep surface being attached to the corrugator super- 
ciliL The incision for an operation, such as removal 
of a cyst, should be made parallel to its general 
direction, after shaving the eyebrow. The sub- 
cutaneous cellulo-fatty layer is dense and adherent. 
The muscular layer consists of the orbicularis fron- 
talis and corrugator supercilii, very thick, the sub- 
muscular cellular tissue, which is continuous with that 
of the occipito-frontalis, and the periosteum, which is 
continuous with that of the orbit. The bony plan is 
the frontal bone. 

* The minute anatomy of the eye has been omitted, and each* 
Portions only described as are associated with the more ordj&&r<f 
operations. 
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The small dermoid cysts met with at the extern! 
angle of the hrow are the results of the imperfe< 
closure of the first branchial arch : they are alwaj 
congenital and always adherent to the bone. 

The . palpebral region. — This region is formed e: 
clusively by the eyelids. 

In the following description of the orbital regioi 
those parts only which are the seat of the ordinar 
surgical operations are treated of. An account c 
those parts which are contained within the globe, an 
of the operative proceedings connected with them i 
necessarily very short, and the student is referred t 
works on descriptive anatomy or ophthalmic surgerj 
as the limits of the present volume scarcely admi 
of so special a subject. 



THE EXTERNAL ORBITAL REGION, SUPERCILIARY AND 

PALPEBRAL. 

The eyelids consist of the following layers :— Th 
skin, which is remarkably thin, and presents trang 
verse folds which are formed by the movements o 
the lids. Incisions into the lids should always b 
made parallel to these folds. Next in order is the sut 
cutaneous cellular tissue, very loose, and destitute o 
fat, continuous with that of the forehead, and ver; 
liable to infiltration of blood if the effusion take 
place beneath the tendon of the occipito-frontali 
muscle, the insertion of the tendon of which (tend< 
oculi), is of some surgical importance. It passes ii 
front of the middle lachrymal sac, tying it down in it* 
place, whilst a second lamina passes behind it. lb 
position is readily shown by placing the fingers on the 
upper and lower lids and gently drawing them outwards ; 
it thus forms a guide to the lachrymal sac. 

Beneath the muscular layer is some very lax cellulai 
tissue, which is readily infiltrated by serum, blood 
or air, producing ecchymosis or emphysema. Nex~ 
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in order is a fibro-cartilaginous layer, formed by 
the tarsal cartilage and tarsal ligament, which attaches 
the cartilage to the margin of the orbit. The Meibo- 
mian follicles lie in the posterior aspect of these carti- 
lages. The tarsal ligament generally prevents ecchy- 
mo8is, dependent on fracture at the base, becoming 
subcutaneous. The tarsal cartilage of the upper lid 
is strengthened by the insertion into it of the levator 
palpebrae. 

The next layer is formed of cellular tissue and fat, 
particularly developed at the orbital border of the lids, 
^w-liere it is continuous with that of the orbit. The 
most internal layer is the conjunctiva. 

The palpebral conjunctiva. — The conjunctiva is the 
mucous layer of the eyelids ; it is intimately adherent 
"Mrith the posterior aspect of the tarsal cartilages. It is 
continuous with the skin at the free border of the 
lids, and at about the junction of the inferior three- 
fourths of the tarsal cartilage with the upper. It is 
deflected on the sclerotic, forming above the superior 
o<mlo-palpebral cul-de-sac and below the inferior, which 
is shallower than the superior. The spaces above and 
helow the cul-de-sac are filled with lax cellular tissue, 
io.to which the blood finds its way after flowing into the 
°*bit. Should this effusion appear some while after 
an injury to the head, it indicates the existence of a 
lesion more or less distant from the point of its appear- 
a *xce, and which is generally a fracture of the base of 
the skull passing through the body of the sphenoid 
^one. This is a point of the greatest importance in 
diagnosis after injury to the head. 

The arteries consist of the palpebral branches of the 
ophthalmic which anastomose with the facial, tem- 
poral, infra-orbital, supra-orbital, and lachrymal The 
v eins, as a rule, accompany the arteries. The nerves are 
derived from the facial, the superior maxillary of the 
fifth and the third, which supplies also the levator 
palpebrae. 

The ocular conjunctiva after its reflection erect \tafc 
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eyeball, becomes transparent, and its blood-vessels ar 
invisible, unless conjunctivitis is present. These vessel 
are arranged as a network over the entire surface of th 
globe, and can be caused to slide over the subjacen 
cornea or sclerotic, owing to the cellular membram 
existing between them. It will be observed, in the in 
flammatory condition, that the direction of the blood 
vessels of the sclerotic is arranged radially, and thei 
are pinkish in colour, owing to their lying in its dens< 
substance, whereas the conjunctival vessels are scarlet 
The recto-tendons are separated from the ocular con 
junctiva by a layer of connective tissue, and the oculai 
prolongation of the capsule of Tenon. 

The free border of the lids presents the orifioes oi 
the Meibomian and ciliary follicles, and their outei 
margin the cilia. The Meibomian glands are aboul 
thirty or forty in number, having corresponding ducts 
on either side of which open a number of small cul-de 
sacs. The office of their secretion is to prevent adhesior 
of the eyelids ; the ciliary follicles are subject to dilata 
tion and suppuration, forming stye. The commissures 
of the eyelids differ in form, the conjunctiva forming s 
small cul-de-sac externally, whilst internally is founc 
the caruncula, having to its outer side the plica semi 
lunaris. 

LACHRYMAL APPARATUS. 

The lachrymal apparatus — including the lachryma- 
gland, the lachrymal ducts, the conjunctival surface o 
the eyeball, the puncta lachrymalia, the canaliculi, th« 
lachrymal sac and its duct (nasal duct) — is situatec 
partially within the orbital cavity, partially in the eye? 
lids, the inner canthus, and partially in the nose. 

Tlie lachrymal gland lies in a depression situated at 
the external and superior aspect of the orbital fossa. 
It is enclosed in a fibrous capsule, which is deriv&c 
from the periosteum of the orbit, and generally consist* 
of two portions — an orbital, the larger, and an anterioi 
or palpebral ; the outex laatgrn. oi ^\i^ aponeurosis oi 
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the levator palpebne muscle forming a partial separation 
of these two portions. Its relations are as follows : — 
Superimiy, the periosteum of the orbit; inferiorly, 
the eyeball, and superior and external recti muscles ; 
anteriorly, it is closely adherent to the posterior 




Fig. 4.— Laohrymal Apparatus and Nasal Duct. 
'i kflrymal sac; 2, tendn-oculi; 3, valvular folds in nasal duct; 
I orifice of naial duct ; 6, lower turbinated bone ; 6, inner 
•all of antrum. (Bristles are introduced into the puncta 
Urjamrta.) 

•spect of the upper lid and conjunctiva. Within 
L *i is the lachrymal branch of the ophthalmic artery, in- 
oculating with the orbital branch of the internal max- 
Ulaiy, with their accompanying veins ; the lachrymal 
toaach of the ophthalmic division of the fifth nerve, 
■hich inosculates with the orbital branch ot ftifc «o^»- 



k. of 
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tlcjt niaxillarr livifflon it the ink These strut 
**ncer as 03 posterior and. *Tvm«tr margin The 
of die lachrymal Hamf, wnicn ace about ten in nu 
are 30 arranged shut they open in a row in the su] 
external conjunctival cul-de-sac 

T^! lachrymal vehiu commence at the pvncta 
rymalia r which, are seen, on everting the lids, a 
centres of small eminences, striated about a qoai 
an fwfc from the ttitmst angle., on the inner asp 
the margin of the lid. These minute openings an 
in contact with, the conjunctival surface of the 
by the action of the tensor tarsi, so that they a 
he in the current of the tears. In each canali 
immediately below the punetum, is a small cul-c 
beyond which, after enclosing the caruncula, the < 
join previous to entering the lachrymal sac. 
posterior portion is subconjunctival, a circumsta 
considerable practical value in the operation < 
instating the course of the tears when from any 
the orifices of the puncta do not perform their fin 
of receiving the tears. That portion which is coi 
to both canaliculi is bound down by the tendo- 
The process by which the continuous flow of 
between the lachrymal gland and the nose is kej 
is not entirely clear ; it is very probably in a 
measure owing to suction caused by exhaustion i 
nasal duct. 

The lachrymal sac is the superior dilated extr 
of the nasal duct (vide " Nasal Region"), and cc 
of nbro-elastic tissue, lined with epithelium, conti 
through the puncta with the conjunctiva, and by i 
of the nasal duct, with the mucous membrane c 
nose. It is situated at the internal angle of th 
and is lodged in a hollow formed by the os ungui 
the nasal process of the superior maxillary. 
covered in by the skin, subcutaneous cellular 1 
tendon of orbicularis muscle, and the internal p 
of the palpebral aponeurosis. The exact situat: 
" e fao can be felt with the nngei, and the best 
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mark is the anterior lip of the lachrymal groove, sur- 
mounted by a small tubercle of bone, formed by the 
external border of the nasal process of the superior 
maxilla, or if both the lids be abducted from the 
mesial line, tension is made on the tendo-oculi, which 




Fig. 5. — Diagram of the Relations of the Lachrymal Sac, 
by a horizontal section taken at the level of the inner angle of 

the eye. 

1, caruncle; 2, direct tendon of orbicularis muscle ; 3, lachrymal 
sac; 4, reflected tendon of orbicularis muscle; 5, Horner's 
muscle; 6, periosteum lining the wall of the orbit and the 
lachrymal canal. 

will show itself as a flat cord immediately over the sac 
bisecting it. 

To introduce a probe into the nasal duct by t7ie 
punctum lachrymale. — It is frequently necessary to 
pass a probe into the nasal canal through the punctum ; 
the lower lid is to be everted, when the punctum will 
be seen about two lines from the inner angle on a small 
papilla. The probe is first to be introduced ^YfteaX^ > 
and poshed downwards for a short distance, ^^assi ^&& 
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band is to be depressed, and the probe poshed inwa 
until arrested by (he os unguis, then raised again i 
tieally: when the slightest pressure will cause it 
traverse the Iachrnmil sac and enter the nasal cai 
pushing it downwards, backwards, and inwards. 

When suppuration takes place in the lachrymal 2 
and ulceration through the integument follows, lac? 
mal jLdula is the result. 

The tears may be prevented passing into the pun* 
owing to these being obstructed, or to eversion of 
lid from some cause, such as ectropion, as a resull 
a burn or other injury, or cicatrization after syphil 
ulceration, or paralysis of Horner s muscle. 

EXTERNAL ORBITAL. REGION. 

Boundaries, — The bonr walls of the orbit are fon 
as follows : — 

The roof, Tery thin except at the base, cones 
directed downwards and forwards, by the orbital p] 
of the frontal bone in front, and by the lesser wing 
the sphenoid behind ; externally is the depression 
the lachrymal gland. The floor, very thin, nearly i 
by the malar, superior maxillary, and orbital plate 
palate. Outer wall, concave by the greater wing 
sphenoid and malar bone. Inner wall, flat, by 
lachrymal, os planum of ethmoid, and sphen< 
Regarding the shape of the orbit as nearly coni 
its base is nearly quadrilateral, and at its sev< 
angles are found the sutures of its component boi 
At its external, that of the external orbital pro< 
of the frontal with the malar; at its internal, t 
of the frontal with the lachrymal and nasal pro< 
of superior maxilla ; below, that of the malar with 
superior maxilla. 

Its apex corresponds to the optic foramen ; 
sphenoidal fissure. 

The spheno-maxillary fissure is found on the fl 
of the orbit The continuity oi tbia Assure with 
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epaeno-maxillary fossa explains the protrusion of the 
eyeball from proceBSes of tumours passing through it 
from the spheno-maxillary region. 

OF THB OKBITAL CAVITT. 



The soft parts of the orbit are contained within two 
distinct compartments, separated from one another by 




Fig. 6. — Aponeuroses of Orbit. 
[ , dura mater ; 2, prulongation of dura mater into the posterior 
palatine canal ; 3, superior rectus enclosed in its sheath ■ ' 
optic nerve; 5, inferior rectus in its sheath; 6. proceet 
aponeurosis of inferior oblique attached to the palpebral a 
neurosis; 7, inferior oculo- palpebral cul-de-sac; 8, info: 
tarsal cartilage ; 9, ocular portion of orbito- ocular aponeuro 
10, superior tarsal cartilage ; 1 1, palpebral aponeurosis ; 
superior oculo- palpebral cul-de-sac; 13, process of aponeur 
of superior obliqne attached to the palpebral aponenr— '-■ 






a of frontal tx 



with that of the orbit. 



tte orbital aponeurosis, or capsule of Tenon. The 

anterior of these compartments contains the eyeball, 

*»d the insertions of the muscles of the globe, the 

posterior the muscles themselves, the vessels an.4 uerjea, 

and the fat and cellular tissue of the orbit. 
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The dura mater enters the cavity by the optic fora- 
men and anterior lacerated fissure forming the peri- 
osteum. At the margin of the orbit it splits into two 
layers, one continuous with the pericranium at the upper 
margin of the circumference, or with the periosteum 
of the face at the lower, and the other which forms 
the capsule of Tenon. The vertical portions of this 
orbital aponeurosis form the superior and inferior 
oculo-palpebral cul-de-sac, and the lateral strengthen 
the palpebral ligaments. It is then reflected over the 
posterior portion of the globe, enclosing the optic nerve, 
and furnishes sheaths for the muscles. This aponeu- 
rosis is pierced by the vessels and nerves which pass 
from the posterior to the anterior compartment. A 
knowledge of the arrangement of these aponeurotic 
expansions and of their situations is of some con- 
siderable importance in the diagnosis of intraorbital 
injury or disease, as by their attachment and situation 
they facilitate or impede the course taken by blood or 
pus. Ecchymosis beneath the conjunctiva is an 
important symptom of fracture of the roof of the 
orbit after injury of the head. The muscles which 
act upon the globe are six in number — namely, the 
four recti and two obliqui, and one muscle acting 
upon the upper lid, the levator palpebrse. At their 
insertion their tendons become expanded upon and 
continuous with the sclerotic. The complete division 
of the aponeurotic sheaths as well as of the tendons 
is necessary in the operation for strabismus, as 
these investments, if left undivided, still exert con- 
siderable power over the globe, owing to their com- 
pletely enclosing both muscle and tendon. The recti 
tendons are inserted into the sclerotic about a quarter 
of an inch behind the cornea. 

The eyeball and its vessels and nerves lie in a mass 

of fat and cellular tissue, which serves as a cushion 

for the optic nerve and for the globe in its various 

movements, and as a support for its accessory struc- 

tures. This ceilulo-fatty mass \a coT&mTOraa , w&i\fa& 
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cranial cellular tissue, and with that of the zygomatic 
and spheno-niaxillary fosese. 

The arterien are derived from the ophthalmic branch 
of the internal carotid, which enters the optic foramen 
below the nerve, and forms free anastomoses with the 
temporal, facial, and internal maxillary. 




Fig. 7.— Diagram of a horizontal section of the Orbit, showing 

the lateral prolongations of the Orbital Aponeurosis. 
1, internal prolongation; 2', external prolongation; 2-2', ocular 

lamina of the orbital aponeurosis; 3-3", orbital perioatenm; 

4-4', lateral recti-musoles. 

The veins generally accompany the arteries, and 
terminate in a large vein, the ophthalmic, unprovided 
with valves, which, after being formed both without 
and within the orbit, passes as a trunk between the 
two heads of the external rectus muscle, and enlarges 
into the cavernous sinuB. 

The neroes are — the optic, the third, the lourftv, tha 
ophthalmic division of the fifth and the sixtti, ^nKb. 
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their branches, and from the lenticular ganglion are 
given off the ciliary (short). 

Paralysis of the third nerve or motor-oculi causes 
ptosis, or a dropping of the upper lid, external stra- 
bismus, dilatation, and immobility of the pupiL 
Paralysis of the fourth nerve, or patheticus, causes 
impossibility of rotation of the eyeball, and diplopia ; 
paralysis of the ophthalmic branch of the fifth 
nerve produces alternately sloughing of the cornea ; in 
paralysis of the sixth, or abducens, the eyeball is 
turned inwards, and in paralysis of the seventh, or 
facial nerve, there is impossibility of closure of the 
eyelid and epiphora. 

Relations of parts within tJie orbit. — A good idea of 
the actual relations of the contents of the orbital 
cavity looked upon as a cone may be obtained by 
regarding the eyeball and optic nerve as occupying 
very nearly its axis, and the muscles, vessels, and 
nerves as placed superiorly, inferiorly, externally, and 
internally to them. 

The relations of the globe and optic nerve to the 
. orbital cavity, and considered as occupying its axis, are 
as follows : — 

Superiorly, from above downwards (omitting the 
dura mater) : — (1) The frontal vessels and nerves, 
and behind in the same plane the fourth nerve ; 
(2) the levator palpebrae muscle ; (3) the rectus supe- 
rior ; (4) the superior set of the muscular branches of 
the ophthalmic artery, and the superior division of 
the third nerve ; (5) the nasal nerve and ophthalmic 
artery, and the ciliary vessels and nerves. 

Inferiorly, from below upwards : — (1) The inferior 
rectus and the inferior oblique muscles ; (2) the 
inferior division of the third nerve, and its branch to 
the lenticular ganglion ; (3) the inferior set of 
muscular vessels. 

Internally, from within outwards. (1) The supe- 
rior oblique and internal rectus muscles. (2) The 
termination of the fourth, nerva, \taa iiba&X. lusrre, the 
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ophthalmic artery and vein, and the anterior ethmoidal 
artery. 

Externally, from without inwards : — (1) The lachry- 
mal vessels and nerve, and the lachrymal gland. (2) 
The external rectus muscle, between the two heads of 
which pass, both divisions of the third nerve, the 
nasal of the fifth, the sixth nerve, and the ophthalmic 
vein. (3) The nasal nerve, lenticular ganglion, and 
ophthalmic artery. 

A needle passing through the axis of the eyeball from 
its anterior surface backwards would traverse suc- 
cessively — (1) the ocular conjunctiva ; (2) the four 
layers of the cornea — viz., anterior elastic lamina, the 
cornea proper, the posterior elastic lamina, the posterior 
epithelium ; (3) the anterior chamber ; j(4) the pupil ; 

(5) the anterior layer of the capsule of the lens ; 

(6) the lens ; (7) the posterior layer of the capsule of 
the lens ; (8) the anterior portion of the hyaline 
membrane; (9) the vitreous humour; (10) the posterior 
portion of the hyaline membrane; (11) the three 
layers of the retina — viz. (a), Jacob's membrane (rods 
and cones) ; (0) the granular layer ; (y) the fibrous 
layer; (12) the choroid ; (13) the sclerotic. 

The structures divided in the operation of extirpa- 
tion of the globe are — the conjunctiva, the sub-con- 
junctival tissue, the tendons of the recti and obliqui 
with their aponeurotic sheaths, the optic nerve, and 
the long and short ciliary vessels and nerves. 

The structures divided in the operation for strabismus 
are the conjunctiva, sub-conjunctival tissue, and rectus 
tendon with its aponeurotic sheath. 

SURGICAL ANATOMY OF THE NASAL REGION. 

The structure of the skin of the nose is similar to 
that in other parts of the body, except that it is very 
thin and loosely connected with the subjacent parts. 
'The hairs are but rudimentary, and the sebaeeowa 
very numerous and largely developed. TYie&fc 



32 SURGICAL ANATOMY 

orifices show themselves as points more or less deep, 
most abundant on the alse. Underneath is a layer of 
cellular tissue very adherent to the skin and subjacent 
musculo-fibrous tissues which contain a little fat. 

The muscles of the nose belong to those of expres- 
sion, and are as follows : — pyramidalis nasi, levator 
labii superioris et alae nasi, dilator naris, compressor 
nasi, compressor narium minor, depressor alae nasi. 

The arteries of the nose are derived from the ophthal- 
mic and the facial, the sides and dorsum being supplied 
by the nasal branch of the ophthalmic and the infra- 
orbital, the alae and septum by the superior coronary, 
and by the lateralis nasi. 

The veins terminate in the facial and ophthalmic. 

The nerves .are derived from the facial, infra-orbital, 
infra-trochlear, and a twig from the nasal branch of the 
ophthalmic of the fifth. 

There are numerous lymphatics, which empty them- 
selves into the submaxillary glands (lymphatic), and 
follow the course of the facial vein. 

The mucous membrane lining the nostrils is continu- 
ous with the skin and that of the nasal fossae (vide 
" Nasal Fossae "). 

The nasal cartilages, forming the softer portion of 
its framework, are five in number — viz., two upper 
lateral, two lower lateral, and the cartilage of the 
septum. 

Each upper lateral cartilage [is flattened and tri- 
angular in shape. Its anterior margin articulates with 
the cartilage of the septum. The posterior edge arti- 
culates with the nasal process of the superior maxillary 
and nasal bones. The lower edge is connected by 
fibrous tissue with the lower lateral cartilage. 

The alar or lower lateral cartilages are two in num- 
ber, and completely separate. They are of the form of 
a horseshoe, with the concavity posterior, and with the 
external limb longer than the internal. The convexity 
of these two cartilages is situated in the thickness of 
the lobe, on each side of the aatedot Vx&snot tcu^Ja of 
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the cartilage of the septum. The inner limb of this 
cartilage has its hack against that of the opposite 
side and to the cartilage of the septum in the median 
line. 

There are three or four small cartilaginous plates, 
situated in the tough membrane connecting the lower 
lateral (alar) cartilage with the nasal process of the 
superior maxilla — the sesamoid. 

The ala of each side is further composed of masses 
of cellular tissue placed below and behind the alar 
cartilages. 

The bony framework is formed by the nasal hones, 
to which the external nose owes its form in a great 
measure ; their method of articulation with the frontal 
and superior maxillary greatly determining its shape 
and dimensions. 

These two oblong bones form, by their junction along 
the middle line in front, the " bridge * of the nose ; 
&ey articulate with the frontal and ethmoid, with the 
Htperior maxilla and with each other. 

The great vascularity of the nose and of the adjacent 
fcrts renders union after wounds very rapid ; indeed, 
here are cases where the entire organ has been cut off, 
nd been for some little while removed from the body, 
euniting entirely after careful adjustment. Plastic 
Derations for the restoration of the nose depend 
reatly for their success on the surgeon's ingenuity, • 
nd also on so fashioning the flaps that they retain the 
easels in their continuity, thus providing for their 
lorough nourishment 

SURGICAL ANATOMY OF THE NASAL FOSS.E AND 
SINUSES OF THE NOSE. 

The nasal fosses consist of two irregular cavities, 

for the sense of smell, and also to allow of the 

passage of air to or from the lung. They communicate 

'with the exterior by means of the nostrils, and m\Ja. 

the breathing apparatus by means of the pliaryML. 
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The m*dr3* open at right angles to the anterior 
apertures or nates, and as will he seen from this sketch, 
the inferior mar gin of the anterior narea is situated in a 
lower plane chan that of the nostril. The nostril is 
included in the alar cartilages, having a slight dilatation 
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1, edge of middle turbinate bone; 2, frontal amis; 3, WW* 
passed into middle meatus ; 4, sinus nimjllaries ; 5, opening «} 
lower ethmoidal cells ; o and 8, superior turbinate boue, ajS j 
and separated : 7. cut edge of middle ditto ; 
---is; 10, Eustachian tuue; 11, occasional opt 



externally and superiorly. The skin is very sensitive, 
and furnished with strong coarse hairs called vibrimfi- 
In order to obtain a good idea of the form of &e 
nasal fossa?, vertical and transverse sections should b* 
made, which will not only show the form of tt* 8 
cavities themselves, but also their relations with neigh" 
bouring ones. 



OF THE KASAL FOBSfi, ETC. 



Each nasal fossa presents for examination a roof, 
Soar, internal wall, external wall, anterior and posterior 
wren and miicous membrane. The vertical diameter 
"f each nasal fossa is greater at the middle of the 
cavity than at the anterior or posterior parts, and the 
transverse diameter greater below than above.* 




; 7, inferior turbinate bone. 

The roof is formed by the nasal bones, the nasal 
<pine of the frontal, the cribriform plate of the ethmoid, 
sod the body of the sphenoid. It is to be noted 
liat the entire roof is not horizontal, the ctftmSoTsn. 
plate only being so, and that it slopes downwEitAa aniV 
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forwards, whilst the sphenoidal portion is in front of th 
body vertical, and below it horizontal. 

The floor is formed by the palate plates of the superio 
maxillary and palate bones. It is not so long as th 
superior, it is the widest portion of the fossa, am 
is concave transversely, and is inclined slightly down 
wards. 

The internal wall or septum is formed chiefly by th 
perpendicular plate of the ethmoid and by the vomer 
the septal plane is further assisted by the nasal spin 
of the frontal, the crests of the nasal, superior maxillarj 
and palate bones. (The septum is rendered complet 
by the triangular cartilage, which projects forward* 
assisting in giving shape and prominence to the nose 
It must be borne in mind that this septum is rarel 
vertical, occasionally it deviates so much from th 
middle line that inflammation or abscess of its mucoi 
membrane may be mistaken for polypus. 

The outer wall is divided into the three meatuses 1) 
the projection from it of the three turbinated bone 
It is formed by the nasal, the superior maxillary, tt 
lateral mass of the ethmoid, and the lachrymal bone* 
posteriorly by the ascending plate of the palate, ai 
the internal pterygoid plate of the sphenoid ; the wa 
is completed by the lateral cartilages. 

Meatuses. — The outer wall of each fossa is subdivid 
into three (sometimes four) irregular channels, term 
meatuses — viz., superior, middle, and inferior. T 
bones entering into the formation of these meatuses i 
all those of the face, excepting the malar and infer 
maxilla. 

They are divided by the three turbinated bones. 

The superior meatus lies beneath the superior spon 
bone, and is the smallest, and has opening into it 1 
posterior, ethmoidal, and sphenoidal cells. At the ba 
is the spheno-palatine foramen, communicating w 
the spheno-maxillary fossa. 

The middle meatus lies beneath the middle spon 
bone, and has opening into it in ftoxA, ^*isoT&&%u; 
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(infundibulum), the anterior ethmoidal cells, and the 
opening of the antrum, which is almost impossible to 
find on the living body (vide "Superior Maxillary 
Region "). 

The inferior meatus, the largest and most important, 
lies beneath the inferior spongy bone ; which extends 
almost the whole length of the fossa ; its lower border, 
thick and rounded, descends almost to the floor, some- 
times converting the meatus into a canal ; anteriorly, 
where it joins the nasal process of the superior maxilla 
is the orifice of the nasal duct. 

The opening into it is the nasal duct This canal 
extends from the orifice in the meatus to the lachrymal 
sac, and its orifice is situated about half-an-inch behind 
the ascending plate of the superior maxilla, and nearly 
opposite the centre of the under surface of the lower 
turbinated bone. It is somewhat valvular, owing to 
the folds of mucous membrane which pass into the 
aperture, and which are continued up the tube. It 
takes a direction from below, outwards, forwards, and 
upwards (vide p. 23.) 

To pass a probe into the nasal duct, the instrument 
should be first bent into the shape of an italic /, which 
should be passed first along the floor of the fossa, with 
its concavity towards the entrance ; the point is next 
to be pushed gently beyond the ascending plate of the 
superior maxilla, and kept in close contact with the 
outer wall ; then it is to be slightly rotated between 
the fingers, until the point presents upwards and out- 
wards towards the eye ; if the handle be now depressed, 
it should enter the canal. 



ORIFICES OF THE NASAL FOSSiE. 

The anterior nares. — The nasal fossae present for 
examination four apertures — two anterior and two poste- 
rior. The form of the awfenV wares is somew\vat^ik^^fe 
heart of a playing card, inverted, separated by a se^uxc^ 
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and, as before noticed, the base is at a lower level thai 
the plane of the nostril ; hence, for making an examt 
nation, the lobe of the nose must be raised as mad 
as possible. To obtain a complete view of the nasi 
cavities, it is necessary to detach the integuments from 
the margins of the anterior nares from within upper 




lip (Rouge's operation), when, by lifting up the li 
the floor of the nasal fossa) is readily seen and reache 
The posterior nare* are oval in form, and almo 
vertical, and are about { of an inch, or one inch dee 
by shout f or i wide, separated ^ t\w>. iomer, at 
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bounded laterally by the internal pterygoid processes. 
It is important to recollect the form of these apertures, 
as in cases of plugging the posterior nares, the pledget 
of lint should correspond in shape, otherwise there is 
a chance of its being dragged through the meatus, 
instead of compressing the bleeding vessels against the 
bone. 

The mucous membrane lining the nares completely 
covers the surfaces of the above-mentioned bony parts, 
terminating in front at its juncture with the skin. In 
colour it is red, and its superior surface is studded with 
orifices of glands which secrete mucus. It is of variable 
thickness, and is very thin where it is prolonged into 
the several sinuses. It is thickest on the septum, 
especially so at its anterior half. It is moderately 
thick on the roof of the fossa, where it invests the 
proper bones of the nose and the cribriform plate of 
the ethmoid ; it enters the sphenoidal sinus, and be- 
comes very thin. It lines the anterior ethmoidal 
cells and the superior spongy bones ; it sinks into the 
gioove separating this bone from the sphenoidal sinus, 
and closes the spheno-palatine canal; and so it may 
he traced over each portion of the bony and cartila- 
ginous structure to be continuous behind with the 
pharyngeal membrane and with the skin of the face 
in front. 

Arteries. — This membrane is supplied by the spheno- 
palatine branch of the internal maxillary, which divides 
into two branches ; the more internal being distributed 
to the septum, divides and passes towards the anterior 
palatine foramen; the external is distributed to the 
external parietes, and subdividing supplies the meatuses 
and spongy bones. 

There are also branches from the superior dental 
(internal maxillary) to the antrum, from the infra- 
°rhital, and from the pterygopalatine, and from the 
ethmoidal (ophthalmic) and facial. 

Veins. — The veins form a peculiarly com^\\<&\&&. 
plexiw (rete nasi), which collect and pass loTOtttd&, 
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terminating in the facial vein ; others pass into the 
frontal vein, and another set pass through the spheno- 
palatine foramen into the plexus in the zygomatic fossa. 

Nerves. — There are two sets of nerves distributed 
to the mucous membrane of the nose — viz., (a) those 
of special sense ; (£) those of common sensation. 

(a) The olfactory, derived from the olfactory lobe, 
penetrates in three layers the cribriform plate of the 
ethmoid bone, and is distributed to the ethmoidal and 
sphenoidal spongy bones, and to the upper part of the 
septum. ($) Those derived from the fifth are the 
nasal from the ophthalmic division, which passes to 
the anterior part of the mucous membrane, and leaves 
the cavity of the nose by passing between the lateral 
cartilage and the nasal bone (entering by the nasal 
slit). From Meckel's ganglion are given off the spheno- 
palatine branch for the septum and the external parietes; 
the posterior and inferior nasal from the anterior pala- 
tine, which is distributed to the posterior inferior 
portion of the external wall. 

There is a point of considerable practical importance 
with regard to the relation borne by the velum pendu- 
lum palati to the posterior nasal apertures. If the 
mouth be opened there is an involuntary disposition t° 
breathe through it, and thus the palate applies itsetf 
closely to the walls of the pharynx, cutting off th 
communication between the nose and mouth. 1** 
syringing out the nostrils, it will be found that if tb^ 
mouth be open and the nozzle of the instrument b^ 
introduced into one of the anterior openings, tk^ 
current of fluid will wash out the entire nasal cavit^^ 
and pass out through the other again. In the case o; 
the introduction of the mirror in posterior rhinoscopy^ 
the palate must be forced forward by the emission oi 
nasal sounds, or drawn forwards by hooks or forcep^^ 
constructed for the purpose. 

Nasal polypi of the fibro-cellular variety develop* 
in the submucous tissue of this region are covered wit] 
ciliated epithelium, and are usually a&ta&ed to the 
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aperior or middle turbinated bones. The more formid- 
hle forms of growths generally project into the fossae 
lom the antrum or base of skull. The posterior nares, 
oval in form and of the same shape as their bony 
boundaries, enter into the formation of a region termed 
the nasopharyngeal, situated midway between the 
nasal fossae and the pharynx (vide " Pharynx.") It 
is formed also by the body of the sphenoid, the basilar 
process, and the pterygoid plates. 

The basilar process is the usual locale of naso- 
pharyngeal polypi, and its situation is readily recog- 
nized, by passing the finger behind the velum pendulum 
palati, which frequently has to be divided in order to 
remove such growths. 

The orifice of the Eustachian tube is a valvular 
aperture, situated on the inner surface of the internal 
pterygoid plate, and just above the posterior extremity 
of the inferior turbinated bone. 

To introduce a sound or probe into it the extremity of 
the instrument should be bent at an angle of about 60°, 
and passed along the floor of the nostril with the con- 
cavity downwards, then pushed backwards by the side 
of the septum until the mucous membrane of the back 
tf the pharynx is reached ; next it is to be slightly 
withdrawn, and rotated between the fingers, so as to 
>ring its point upwards and outwards, which may be 
tnown to be in the orifice of the tube when it cannot 
>€ made to rotate easily. 

THE SINUSES OF THE NOSE. 

The sinuses associated with the nasal cavities are six 
ci number : Two frontal, two sphenoidal, and two 
Uperior maxillary or antra. The latter, from their 
osition, it has been thought advisable to describe with 
tie superior maxillary region. 

The frontal sinuses. — These sinuses are not fully 
eveloped before puberty ; they communicate mWi \Jtkfc 
^sal iosssB by the infundibula, and the mucous mcva- 
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branes are continuous. They are occasionally the se 
of growths. 

Jlie sphenoidal present no surgical interest. 

TJte antrum, unlike the frontal sinuses, exists 
birth, becomes developed at puberty, and its greafo 
expansion is in old age. It is in form like an invert 
pyramid, the base corresponding with the floor 
the orbit, a^id the apex with the alveolar ridge, 
has four walls — an anterior, an internal, and a postei 
external, which converge to alveolar ridge, and 
superior. 

The superior, forming the floor of the orbit, is w 
thin, and it readily permits of the invasion of growt 
from one cavity to the other. The anterior wall cor 
sponds with the canine fossa and the cavity of t 
bone; readily reached from below the upper lip 
perforating in the cul-de-sac, formed by the reflexi 
of the mucous membrane, opposite the first mo 
tooth. 

The po8tero-external wall corresponds with the m* 
illary tuberosity. The inner wall corresponds with i 
nasal fossa, and presents two orifices, one constant, t 
other variable. 

Growths within the antrum frequently protrc 
through one or other of these openings into 1 
meatus, and may be mistaken for nasal polypi (v 
" Superior Maxillary Eegion "). 



SURGICAL ANATOMY OF THE SUPERIOR 
MAXILLARY REGION. 

This region may be regarded as that occupied by 
superior maxilla and the tissues covering it. 1 
superior maxilla is a bone of great surgical interest, 
account of the many diseases to which it is lial 
hence its position, relations, and connexions are 
the highest practical importance. 

Topography. — The skin and superficial fascia ; 
lower tibrea of the orbicularis paY^^o^xxxm \ tha fa 
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ind infra-orbital vessels and nerves ; the zygomatici 
md the levator labii superioris ; muscles ; Steno's 
iuct ; the transverse facial artery ; the buccal vessels 
ind nerves ; lymphatics, and the buccinator muscle. 
[n the hollow between the anterior border of the 
nasseter and the buccinator muscle is a large quantity 
)f fat and cellular tissue, which contributes, either by 
•te excess or deficiency, to the general contour of the 
'ace. 

Articulations oftlie superior maxilla. — Articulating 
with its fellow, it forms the whole of the upper jaw ; 
Desides this, it articulates with the frontal, ethmoid, 
lasal, inferior turbinated, palate, vomer, malar, and 
achrymaL The sutures it forms with those bones 
ffhich enter into the formation of the face are very 
rtrong and difficult to separate, so much so, that in 
sxcision it will generally be found more satisfactory 
o divide it or its associate near to the articulation 
ban to attempt to wrench them apart at the sutures. 
Che processes requiring division in its extirpation 
ie the palatine, nasal, and malar. Each bone assists 
n the formation of three cavities — the mouth, nose, 
nd orbit ; of two fossas, the zygomatic and spheno- 
maxillary ; and of two fissures, the spheno-maxillary 
nd pterygo-maxillary. The relation of these fissures 
nd cavities to the body of the bone is of great im- 
ortance in the process of its removal. The apex of 
be antrum corresponds on the face to its malar pro- 
ess, the base of which looks inwards to the outer 
rail of the nose ; and its roof is formed by the orbital 
late, and its floor by the alveolar process. The walls 
f the antrum are very thin, so that growths or col- 
ections of fluid readily cause a bulging of its parietes 
ad protrusions into neighbouring cavities or fissures. 
Fhe fangs of the first and second molar teeth project 
ntoits floor, hence the importance of extracting one 
rf these teeth, and perforating its socket before inter- 
fering with any doubtful tumour connected mfti ^\\*. 
«ivh> (vide "Sinuses of Nose "). 
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Besides the growths which are developed in the 
antrum, the hone is surgically interesting as being 
subject to an arrest in its development, known as 
fissured or cleft palate, frequently associated with a 
similar one in its appendage, the upper lip, termed 
hare-lip. During its development that portion which 
carries the incisor teeth is a separate segment, and if 
this segment be disunited the result is a deep fissure, 
extending backwards into the palate ; occasionally 
these segments in both bones are thus disconnected, 
in which case they both hang from the end of the 
vomer, leaving a chasm in the roof of the mouth, a 
condition usually associated with a double hare-lip. 

Structures divided in excision of the upper jawbone. 
— Supposing the incision through the upper lip, along 
the ala of the nose, towards the inner angle of the 
orbit, and along its lower margin, to be adopted ; first 
are the tissues composing the upper lip — viz., the 
integument, the orbicularis oris muscle, the cellular 
tissue containing the labial glands, the coronary vessels, 
facial, and branches of the second division of fifth 
nerves, and the mucous membrane. Next carrying 
the incision along the ala and side of the nose, the 
integument, fascia, levator labii superioris, alaeque nasi, 
with its aponeurosis, the angular vessels and branches 
of the infra-orbital and facial nerves. The incision 
along the lower border of the orbit divides the integu- 
ment, aponeurosis, orbicularis palpebrarum muscle, the 
vessels of the lower eyelid, and the orbital fascia ; and 
if a portion of the floor of the orbit be removed, the 
tendon of the inferior oblique, and by turning back 
the flap enclosed by these incisions, the attachments 
to the bone of the following muscles — orbicularis, 
levator labii superioris et alae nasi, levator labii 
superioris, compressor naris, depressor labii supe- 
rioris, levator anguli oris, buccinator, infra-orbital 
vessels and nerve, and facial vessels and nerves. The 
advantage of this method of external incision is that 
the vessels are divided neat tWa teTm\B»&ssa^ *aA 



OP THE SOFT PALATE AND TONSIL. 45 

not through their larger branches, the duct of the 
parotid is left entire, without the risk of salivary 
fistula, and an almost unnoticeable cicatrix is left, by 
following the natural furrows of the face. 

In the second stage of the operation, an incisor tooth 
king extracted, the gum, alveolar process and struc- 
tures forming the hard palate — malar and nasal pro- 
cesses, with a portion of the floor of the orbit. In 
the subsequent dislocation of the bone, the internal 
maxillary artery, with its vein and the branches after 
they have gained the pterygo-maxillary fossa ; and the 
posterior palatine nerves are divided. 



SURGICAL ANATOMY OF THE REGION OF THE 
SOFT PALATE AND TONSIL. 

The soft palate, which is suspended obliquely from 
before backwards from the posterior border of the 
palatine arch, or hard palate, is a curtain consisting 
of mucous membrane, muscular and fibrous tissue, 
vessels and nerves, forming an incomplete septum 
between the nasal and buccal cavities, serving to 
prevent the food from passing upwards into the nasal 
fossae, helping to push it downwards into the pharynx 
during deglutition, and also influencing the quality of 
the voice. Its movements are elevation, depression, 
and transverse tension. It is concave anteriorly, and 
its inferior anterior border presents two semilunar 
margins, the edges of which pass downwards to the 
sides of the tongue, united in a central raphe\ from 
vhich depends a prolongation, the uvula. 

In structure the soft palate consists anteriorly and 
inferiorly of a mucous membrane, thickly studded with 
muciparous glands, continuous with that of the posterior 
tegion of the mouth; and posteriorly and superiorly of 
* second membrane, continuous with that of the naso- 
pbaryngeal region. Between these mucous layers is a 
tousculo-tendinous one, consisting of portions oi ^itaa 
lowing pairs of intrinsic muscles — the \eNfctotfe* 
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palati and the tensores or circumflexi palati ; and 
of extrinsic muscles, the palato-glossi and the palato- 
pharyngei. Some delicate muscular fibres are to 
be found in the uvula. The order in which the 
structures enter into the formation of the velum is as 
follows : — From before backwards (1) the anterior 
layer of mucous membrane ; (2) the aponeurosis of the 
tensores palati, with which are blended the attachments 
of the palato-glossi and palato-pharyngei ; (3) the 
levatores palati, uniting in the median raphe ; (4) the 
posterior layer of mucous membrane. 

Hie pillars of the fauces are formed by the diver- 
gence of the palato-glossus and palato-pharyngeus, and 
include a triangular interval, the base being downwards, 
in which is situated the tonsil. The posterior pillars 
formed by the palato-pharyngei are nearer each other 
than the anterior, formed by the palato-glossi. 

The space between the palatine arches of both sides 
is called the isthmus of the fauces, and is bounded 
above by the free margin of the palate, below by the 
dorsum of the tongue, and laterally by the pillars of 
the fauces and tonsils. 

A correct knowledge of the attachments and actions 
of the muscles of the soft palate is of great importance, 
with a view to the successful performance of operations 
for the relief of fissures or clefts in it. 

The fibres of the levator palati pass downward and 
inward, spreading out on the velum as a layer, which 
is embraced by the two planes of fibres of the palato- 
pharyngeus and unites with its fellow of the opposite 
side. The tensor palati ends in a tendon, which is re- 
flected horizontally round the hamular process of the 
sphenoid, and after spreading out is inserted into the 
aponeurosis of the velum, below the levator palati, and 
into the palate bone. The position of the hamular 
process, an important guide in the performance of 
operations, can be felt distinctly in the substance of 
the soft palate, internal to and slightly posterior *° ^ ne 
last molar tooth. 
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The action of the palatine muscles upon a fissure 
Listing in the velum would obviously produce a sepa- 
ition of its margins, and it has been shown that the 
rascular action by which these margins are brought 
)gether is caused by the upper semicircular border 
f the superior constrictor of the pharynx, and that 
he muscles to be divided in the operation of staphy- 
oraphy or stitching up the fissure, are the levatores 
>alati and the palato-pharyngei, the upper expanded 
asciculi of which are divided into two parts by the 
evatores palati, and if necessary the palato-glossi. 
Fergusson.) 

The levator palati is to be divided on both sides by 
ratting the undeveloped velum upon the stretch, when 
i double-edged knife is passed through the soft palate, 
ust on the inner side of the hamular process, and 
ibove the line of the levator palati 

Another method of dividing the levator palati is by 
tossing a knife curved on the flat through the fissure 
ind behind the flap, its edge making an incision half 
to inch long, half way between the hamular process 
wd the orifice of the Eustachian tube, and perpendi- 
cular to a line drawn between them. 

The thickness of the velum pendulum palati must be 
aken into consideration in this operation ; it is often 
toderrated, and hence difficulty may be experienced in 
reshening the edges of the cleft. 

The palato-pharyngeus is to be divided by cutting 
trough the posterior pillars just below the tonsil. 
Occasionally the palato-glossus requires division. 

The tonsils or amygdala} are two small glandular 
bodies, varying in size in different individuals, situated 
between the anterior and posterior pillars of the fauces, 
*nd covered in by the bucco-pharyngeal fascia. They 
we in relation, externally with the superior constrictor, 
and by it separated from the internal carotid and 
Ending pharyngeal vessels; below they rest on the 
aide of the base of the tongue. The position oi M\u& 
tonsi] corresponds with the angle of ftifc mi^tvox 
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maxilla. Under certain circumstances the c 
artery is in danger of being wounded, such 
excision of the gland or the evacuation of 
when "by its enlargement it is brought still 
closely into connexion with the vessels; but 
precaution be taken of lifting it well from it 
forwards and inwards before the knife is applit 




Fig. 11.— Diagram of the relatione of the Left Tonsil ■ 
from above. 

1, superior cervical ganglion; 2, intAnal carotid artet 
jugular vein ; 3, digastric muscle ; 4, externa] carotid I 
£, glosso. pharyngeal nerve (drawn too thick) ; 6, stylo-p 
gens muscle ; 7, stylo-glossntt muscle ; g, the tonsil ; 9, 
of the pharynx and its mucous membrane. 

its removal, the risk in this instance is avc 
and in the latter, care must be taken not to 
the knife outwards in the line of the angle < 
jaw, but backwards into the tumour towards the 
and so allow it to cut its way out, towards the a 
line of the body. 

There seems to be a great fear of woundin 
internal carotid in excision of this gland, but a \ 
at ite relations by a section shows that the vesst 
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k least an inch behind it, and about four lines in front 
f the internal carotid is the external carotid, diverging 
utwards into the parotid gland. It is, therefore, 
mpossible that in dragging out the tonsil, either of 
hese vessels should also be dragged out or wounded, 
ind only by using pointed instruments, or unpardon- 
ible roughness, could it happen. 

The vessels of this region are derived from the 
ascending pharyngeal of the external carotid, the 
ascending palatine and tonsillitic of the facial, the 
dorealis linguae of the lingual, and the descending 
palatine of the internal maxillary; and the nerves, from 
the glo880-pharyngeal and Meckel's ganglion. 



SURGICAL ANATOMY OF THE PAROTID REGION. 

The boundaries of the parotid region are somewhat 
iifficult of definition, partly on account of the irregu- 
arity of the gland, and partly on account of its 
belonging both to the cranium and to the neck. The 
bllowing appear to be the simplest : — In front, the 
anterior border of the ramus of the jaw ; behind, the 
nastoid process of the temporal bone, the cartilage of 
be ear, and the edges of the sterno-mastoid and 
igastric muscles ; above, the zygomatic arch ; and 
"low, ah imaginary line drawn horizontally backwards 
nd inwards from the angle of the jaw to the styloid 
rocess, by the stylo-hyoid and stylo-maxillary liga- 
lents, and the process of cervical fascia passing from 
ie sterno-mastoid to the jaw. The dimensions of this 
Jgion obviously vary with the several movements of 
be lower jaw ; moreover, there are certain differences 
i its size with respect to the age of the individual : 
bus, in the infant, the region is broader in proportion 
*low, on account of the obliquity of the jaw and the 
ion-development of its angle, and bulges externally, on. 
flcount of the quantity of fat and lymp\ia\iu& c&tl- 
Wed within it; again, in old age, in the e&s\v\,\&av*a> 

-a 
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state, the base of th6 region becomes broader, owing 
the falling forward of the jaw. 

Beneath the integument covering the parotid gla 
it will be seen to be enveloped in an incomplete c 
sule derived from the cervical fascia, which separate 
from neighbouring structures. 

The relations and connections of the parotid git 
are, externally and superficially, the lymphatics, 
platysma myoides, some few branches of the superfi 
cervical plexus, and the integument ; anteriorly, 
posterior border of the ramus of the jaw, the extei 
and internal pterygoid muscles, between which he 
process of the gland; inferiorly and posteriorly, 
mastoid process, the sterno-mastoid, posterior belly 
digastric, styloid muscles, transverse process of at 
internal jugular vein, internal carotid artery, eig] 
pair of nerves, hypoglossal nerve, and the supei 
cervical ganglion of the sympathetic. 

The substance of the gland contains so many : 
portant structures that operative proceedings connec 
with it are rendered excessively difficult and hazardo 
The external carotid artery traverses its posterior pf 
giving off its anterior and posterior auricular and sup 
ficial temporal branches. Behind the external caro 
is the external juuular vein, which receives numer* 
branches in its substance. A quantity of lymphat 
are also found in relation with the gland. The sup 
ficial lymphatic ganglia receive the vessels of the sea 
those within the gland, the vessels from the eyebro 1 
lids, and cheeks ; and the deepest, which accompany 1 
internal carotid, are the vessels of the temporal a 
maxillary regions. The facial nerve, after it 1 
passed through the stylo-mastoid foramen, enters 1 
posterior and inferior portion of the parotid, a 
thence spreads out into several large plexiform brand 
(pes anserlnus), after which it ramifies amongst 1 
muscles of the face. The auriculo-temporal branch 
the inferior maxillary nerve also enters the gland af 
having |)assed behind t\ie neck oi \tafc *^vw, asA lot 
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inosculations with the facial The auriculo-parotidean 
taanch of the cervical plexus enters the gland anteriorly 
rad interiorly, inosculating with the preceding. 

The existence of the tough fibrous investment which 
encloses the gland almost entirely and binda it so 
tightly in its place, accounts for the intense pain in 



Kff. 12.- Sketch of the deep relations of the right Parotid 
Chad (the gland itself has been removed and the ramus of the 

lower jaw drawn forward). 
•i remains of aponeurosis of gland ; 2, digastric muscle ; 3, 
stylo-byoid muscle ; 4, stylo -pharyngeus {drawn aside) ; 5, 
Bjlo glossus muscle ; H, stylo-mnxillarv ligament; 7, external 
jugular vein ; 8, eiternal i arotid ; 9, lingual artery Been 
through an opening in the aponeurosis : 10, posterior auricular 
artery: 11. transverse fitcial artery; 12, internal maxillary 
artery ; 13, anterior and middle temporal arteries ; 14, internal 
aro'id ; IS, hypoglossal nerve; IB, glosso-phorvngeal nervu ; 
17, trunk of facial nerve ; 19, Stono's duct. 

inflammation, as in parotitis, or abscess. Wounds, or 
the results of abscess in the substance of the gland, 
may give rise to salivary fistulte, which are frequently 
*ery troublesome to close ; and in the removal of 
tnraoura connected with it, or in its neighbourhood, 
there ia, of course, great danger of sovere tectTiCiin\va.^., 
*wJ of wounding the facial nerve, ftma ta.vjavn'i 
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paralysis of the facial muscles. The surgical relations 
of the duct of the parotid have been already considered 
(vide "Face "). The external carotid may be compressed 
against the styloid process in the adult, but it is im- 
possible in the child, owing to the undeveloped state 
of that portion of the bone. 

SURGICAL ANATOMY OF THE PTERYGO- 
MAXILLARY REGION. 

The surface markings of this region are the' bony 
prominences of the zygoma and lower jaw, and the 
contour of the masseter muscle, the tendinous intersec- 
tions of which are very evident during its action. If 
the finger be passed into the mouth, the internal 
aspect of its ramus can be felt; and if the jaws 
are apart, its coronoid process; the mutual relations 
of which should be carefully noticed. 

Topography. — The integument covering this region 
is very thick and mobile, and frequently a considerable 
quantity of fat is developed beneath it, the superficial 
fascia is very thin and continuous with that in neigh- 
bouring regions. The aponeurosis is attached above to 
the zygoma, below to the edge of the lower jaw, and in 
front it passes over the buccinator covering in the 
interspace between it and the masseter ; and behind, it 
passes into the parotid region. Next are met with 
some branches of the facial nerve and transverse facial 
artery, the duct of the parotid, and that portion of the 
parotid which lies upon the masseter. Beneath the 
masseteric fascia is the masseter itself, which consists of 
two sets of fibres ; the anterior forming the greater bulk 
of the muscle, and behind and below these some oblique 
fibres, which are inserted beneath the anterior. The 
origin of these fibres is on the under and inner surface 
of the zygomatic arch. Tt is to be noticed that the 
anterior surface of the zygoma is entirely subcutaneous. 
Beneath the zygoma the masseteric werve and vessels 
enter the under aspect of t\\e jxvasactaat VJkkm^ \W 
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igmoid notch. The skeleton of the region is the 
ainus, coronoid process, neck and condyle of the 
nferior maxilla. 

Immediately behind the hone is a portion of the 
Jiternal maxillary artery, the external pterygoid 
muscle, and emerging from its lower border the 
gustatory branch of the third division of the fifth, 
the mylo-hyoidean branch of the inferior dental nerve, 
part of the internal pterygoid muscle, the trunk of the 
inferior dental and deep temporal nerves, the internal 
lateral ligament of the temporo-maxillary articulation, 
and in front of the internal pterygoid the posterior 
portion of the buccinator. 

Tlie vessels of this region are, in the superficial to 
the bone — the transverse facial or external maxillary, 
which arises from the external carotid in the parotid 
gland, just above the angle of the jaw, and in relation 
with the portio dura and Steno's duct, crosses the 
masseter a little below the zygoma. 

Beneath the bone the internal maxillary artery 
commences at the outer border of the neck of the 
jawbone, lying in the first part of its course behind 
it, and in front of the internal lateral ligament ; it 
then curves forwards to the lower border of the 
external pterygoid muscle, lying on it, and, generally 
disappearing between its two heads, passes into the 
pterygo-niaxillary fossa. The trunk of this vessel or 
its descending branch, the inferior dental, are usually 
divided in resection of the bone. Its tortuous course and 
variable position render it the more liable to be wounded. 

The nerves are derived from the inferior maxillary 
division of the fifth, which passes into the region 
through the foramen ovale of the sphenoid. The 
Jfcrve consists of two portions — a muscular, distributed 
to all the muscles of mastication — viz., masseteric, 
deep temporal, pterygoid, buccal ; and a sensory — the 
inferior dental, auriculotemporal, and gustatory. The 
Rations of the salivary glands to the \>o&y eft >&\fc 
A&for maxilla are of considerable impoT\.axic& vn&\ 
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regard to operations on it The parotid envelopes the 
posterior border of its ramus, and passes behind its 
neck as far as the styloid process of the temporal 
bone ; the submaxillary gland is partially lodged in a 
fossa, below the attachment of the mylo-hyoid, which 
during flexion of the head is concealed beneath, and in 
extension is considerably disengaged from the bone- 
facts to be considered in operations in the region of 
the upper part of the neck. 

The tempoTo-maxillary articulation is formed be- 
tween the glenoid cavity of the temporal bone and the 
condyle of the lower jaw. Interposed between the 
bones is a biconcave interarticular fibro-cartilage, 
above and below which is a synovial sac The 
external portion of the circumference of this cartilage 
is connected with the external lateral ligament, whilst a 
portion of the tendon of the external pterygoid muscle is 
inserted into it in front controlling its movements. 
The ligaments are the external lateral, attached to the 
tubercle on the zygoma and to the external surface °* 
its neck, which is covered over by the parotid gla#**> 
and the internal lateral, attached to the spine of t^ 
sphenoid and to the inner margin of the dental io& 
men. The external pterygoid muscle is in relati** 
with this ligament above, the internal maxillary art^* 
lies between it and the neck of the jawbone, av^ 
between its insertion and the ramus of the jaw are t>^ 
inferior dental vessels and nerve; and on its inr*- 
side is the internal pterygoid muscle. The Btj%- 
maxillary ligament, really a slip of the deep c^ 
vical fascia, is attached to the styloid process of tJ^ 
temporal bone and to the inferior angle of the low * 
jaw; it separates the parotid from the submaxillar 
gland, and gives origin to some fibres of the styl^ 
glossus muscle. 

Owing to the numerous movements which the muscle 

of mastication are capable of causing, and to the con< 

**irative laxity of the ligaments of the articulation, thv 

v jawbone is liable to -partial o? ronustafefe didoo? 
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tion. The condyles glide forward, carrying the inter- 
articular fibro-cartilages with them, upon the eminentise 
articulares, in such conditions as yawning or laughing, 
or masticating large morsels; the combined action of 
the masseter and internal pterygoid muscles drags 
them under the zygomatic arches, whilst the tem- 
poral muscles drag the displaced bone upwards. The 
obstacle to reduction appears to be, that in most 
cases the coronoid process is, as it were, locked in front 
of the malar tubercle. Partial luxation of one condyle 
is of common occurrence, and occasionally a portion of 
that process of the parotid which wraps round the 
neck of the jaw is included between the opposing 
surfaces, causing severe pain and inconvenience. The 
principle upon which reduction is effected is by intro- 
ducing some solid body between the molar teeth so as 
to form a fulcrum, whilst the power is applied at 
the symphysis, at the same time that the angles are 
depressed. 

8TJRGICAL ANATOMY OF THE LINGUAL REGION. 

By the lingual region is meant all the inferior wall 
°f the buccal cavity. 

The tongue completely occupies the cavity of this 
when the mouth is shut, and is attached for the pos- 
terior two-thirds of its volume to the hyoid bone and 
inferior maxillary bone, by its extrinsic muscles anil 
membranes ; by means of the stylo-glossus it is attached 
to the styloid process, and by the palato-glossus to the 
palatine arch. It is at this portion of the organ that 
the nerves and arteries enter and its veins leave it. 
Beneath it, in the middle line, is a fold of mucous 
membrane, the fraenum, on either side of which are 
the orifices of Wharton's ducts ; and those of the sub- 
lingual glands, or ducts of Rivimani, lie in the fossa 
between the tongue and maxillary bone. 

Structure. — The mucous membrane is vary ttSbsrci&i 
*o £2w underlying structure, particularly on \Jofc fotsraxfiL 
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and sides ; on the under surface, however, it is less so, 
there being a cellular layer between it and the sublin- 
gual muscles. The mucous membrane is freely supplied 
with papillae ; the sides and tip with fungiform, almost 
its entire surface with filiform, and the posterior part 
of its dorsum with the V-shaped series of the circum- 
vallate. There are a considerable number of glands 
lying in this tissue, which give rise to the develop- 
ment of that encysted tumour known as ranula. An 
enlargement of the bursa existing between the hyoid 
attachment of the genio-hyo-glossi, by its enlargement 
and protrusion beneath the tongue, may be mistaken for 
ranula. 

The muscles are both intrinsic and extrinsic The 
intrinsic or linguales are two symmetrical bundles of 
muscular fibre, separated from each other by a fibrous 
septum, occasionally cartilaginous, and these muscular 
fibres are arranged into — ( 1 ) the lingualis superior, the 
fibres of which are disposed obliquely and longitudi- 
nally on the surface of the organ ; (2) an inferior 
longitudinal set, passing from the hyoid bone to the 
apex, and in relation on its under surface with the 
ranine artery ; its fibres are blended with those of the 
stylo-glossus ; (3) a transverse set, forming the bulk of 
the tongue, placed between the superficial and longi- 
tudinal, are attached to the fibrous septum, and curving 
aut wards are inserted into the dorsum linguae and its 
margin. The fibres interlace with the before-named 
sets. The existence of the fibrous septum explains 
how it is that in acute inflammation of the tongue, or 
when abscess has formed, the tumour is frequently 
unilateral. 

The extrinsic muscles are — the hyo-glossus, genio* 
hyo-glossus, stylo-glossus, palato-glossus, and some faw 
fibres of the superior constrictor. 

Arteries,— The lingual artery at the anterior edge °* 

the hyo-glossi muscles divides into the sublingual eS^ 

ranine ; of these the ranine is the most important : xt 

lies on the under surface oi t\v» tongas, eraAasralto ^ 
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[enio-hyo-glossi, and on the inner side of the hyo- 
;lossi, stylo-glossi, and sublingual gland. It enters the 
irgan at its base, and runs forwards towards the tip, 
md in the mouth it lies to the side of the frsenum, and 
8 here covered only by mucous membrane ; thus, in 
lividing this membrane for tongue-tie, the scissors 
ihould be directed downwards and backwards. 

The ranine artery is generally accompanied by two 
anine veins, which terminate in the internal and ex- 
emal jugular and the facial veins (vide "Lingual 
irtery "). 

The nerves are very numerous, and are derived from 
-(1) the hypo-glossal or ninth, which is supplied to 
he extrinsic muscles only — it is the motor nerve of 
he tongue ; (2) the gustatory branch of the inferior 
naxillary division of the fifth, supplies the sides and 
ip — a nerve of special sense : these two nerves freely 
nosculate; (3) the glossopharyngeal, which supplies 
he circum vallate papillae at its base — also a nerve of 
■pedal sensation ; (4) the facial, supplying the linguales, 
>y means of the chorda tympani ; (5) the vagus, send- 
ng a few filaments to its base; and (6) the sympa- 
hetic — the vaso-rnotor nerve, accompanying the lingual 
itery. 

The base of the tongue is in relation with the epi- 
Jottis, which curves forwards towards it during respi- 
ation ; but during deglutition it is drawn backwards 
md downwards, thus covering the aperture of the 
wynx and preventing food from passing into it (vide 
'Larynx"). 

SURGICAL ANATOMY OF THE PHARYNX. 

The pharynx is a musculo-membranous tube, lying 
deeply behind the mouth and nasal fossae, communi- 
cating superiorly with these two cavities, and the in- 
ternal carotid, whilst below it is continuous with the 
'wynx and oesophagus. The length oi t\\fc ^w^tcs. 
v*nea from about 5£ inches to 6^ inches, \\> exterck&& 
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from tlic basilar process to the space between the 
and 6th cervical vertebrae, when the pharynx 
rest, but the contraction of its muscular struct 
gives rise to considerable variations in this resp 
It is somewhat distended at its centre, and tig! 
contracted at the point where the oesophagus c 
mences. 

The breadth of the pharynx, at level of the isthir^^ 
of the fauces, is about from 1£ inches to 2 inch ^ 
whereas at the level of the cricoid cartilage it is ratlr* * 
less than J -inch ; hence foreign bodies are liable to 
arrested at this point, and may by pressure on 
superior orifice of larynx cause instant death. 

The pharynx presents for examination four walls 

an anterior, which is only partial, since it corresponds 
with the openings into neighbouring regions, a posterior 
and two lateral. 

The anterior contains from above downwards th e 
posterior nares, the velum pendulum palati, the pos- 
terior pillars of the fauces, base of tongue, epiglottis* 
the glosso-epiglottic folds, and larynx. 

The posterior wall is in relation with the cervical 
vertebrae, being separated from them by the recti antici 
and longi colli muscles. 

The lateral walls, also formed by the constrictors, 
are in relation witli the sympathetic, glossopharyngeal, 
spinal accessory, vagus, and hypo-glossal nerves, interna* 
carotid artery, and internal jugular vein. In front of 
the vessels and nerves, the pterygo-maxillary region, 
pterygoid plates of the sphenoid, deep portion of the 
parotid, and the lateral portion of the submaxillary 
region are in immediate relation with them. This 
close relation to the parotid and internal maxillary 
regions, explains the pointing of abscesses forming in 
these spaces at the sides of the pharynx. 

For surgical examination the pharynx naturally 
divides itself into a nasal, a buccal, and a laryngeal 
portion. 

The nasal is limited above \yy Vtafc ^a&\W ^\qh8&\ 



OP THE PHARYNX. 59 

which is very much inclined in a direction oblique 
from before backwards, below by a plane passing 
through the palate, and which would impinge on the 
ring of the atlas, and laterally by the pterygoid plates. 
The inferior aspect of the basilar process is covered 



Fig. 13.— Hoof and Posterior Wall of Pharynx. 

1, sphenoid ; 2, vomer; 3, posterior end of nasal fossa; 3, cut 
edge of mucous membrane ; 4, 4', opening of Eustachian 
tube; 6, opening of bursa plutryDgea; 6, 6', recesgas pho- 
rjngt'ua; 7, adenoid tissue of pharynx. 

with a dense fibrous membrane, which is a frequent 
seat of origin of naso-pharyngeal polypi. Its dimen- 
sions are about 1 inch to 1 J inches deep, by 1J inches 
wide. 

The bttccal portion lies between the above-mentioned 
plane and the base of tongue and epiglottis below and 
on either side the lateral walls of the pharynx. This 
portion corresponds to the vertebral column, &nd fc-5 
introducing the finger through the moutti ftvfc XsA.'j 
of the axis and anterior tubercle of ttiei aAerj i^a.'w'vio 
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felt superiorly, and the upper borders of the 4th cervic 
vertebrae below. Its dimensions are from \\ inches i 
2 inches in breadth to about 2 J inches in depth. 

The laryngeal portion extends from the base oft! 
tongue to the lower border of the cricoid cartilage, ai 
is about 2i inches to 3 inches long and about i-in< 
wide. 

Structure of pharynx. — By making a plane secti( 
through the tube, the following tissues would he i 
eluded, from before backwards : — A mucous layer, 
glandular layer, a fibrous layer (pharyngeal aponeurosis 
a muscular layer, and a fibro-cellular layer. Betwe* 
the fibro-cellular coat of the pharynx is a quantity 
loose cellular tissue, in which retro-pharyngeal abscess 
form, frequently from disease of the cervical vertebn 
These abscesses push the pharynx forward against ti 
posterior nares if high up, and if lower down, by pies 
ing upon the larynx interfere with respiration ai 
speech. They can be readily detected by examinii 
the posterior wall or by palpation. Occasionally the 
abscesses point at the side of the neck in front of tl 
sterno-cleido-mastoid (vide " Fasciae of Neck "). 



CHAPTER II. 

SURGICAL ANATOMY OF THE NECK. 

be region of the neck may be described as that 
)rtion of the body which is contained between the 
icipital bone, mastoid processes, and lower jaw above, 
id the superior aperture of the thorax below — 
uuely, the first two ribs, laterally ; the manubrium 
emi, anteriorly; and the first dorsal vertebra, fpos- 
riorly; and for the sake of simplicity will be 
ivided as follows : 

An anterior, including the submaxillary or supra- 
foid region, and the infra-hyoid, or tracheal region ; a 
feral, the sterno-mastoid or carotid, the supra-clavi- 
ilar, the occipital; and a posterior, including the 
ipe of the neck — a method which seems advisable 
» being a natural one, and agreeable to its external 
^formation. 

Surface markings. — The development of the neck 
*ries in individuals, both with regard to age and to 
x : round and smooth in females and children ; mus- 
dar, and with all its prominences well marked, in 
lult males. 

As far as its normal length is concerned, in adults 
is tolerably constant, the difference in certain per- 
^ being rather apparent than real, resulting from 
toe peculiarity in the conformation of the shoulders, 
• Its breadth is variable. 

llie points of chief interest to the surgeon are those 
iceming the hyoid and laryngeal apparatus and 
'• sterno-cleido mastoids, and the hollows between 
i behind these muscles. The first prownuewcfc 
ow the chin is the pomiuu Ad ami, winch. \s> $wc 



62 SURGICAL ANATOMY 

more marked in males than in females, and becomes 
developed at puberty ; nearly a finger's breadth above 
this can be felt the hyoid bone, with the anterior belly 
of the digastric muscle sweeping upwards towards the 
chin. Immediately below the thyroid cartilages, in the 
median line, is a depression, indicating the position of 
the crico-thyroid membrane ; next, the body of the 
cricoid cartilage itself ; below this, the upper rings of 
the trachea may be distinguished, and at about the 
third ring the isthmus of the thyroid body can gene- 
rally be made out, more particularly in women. The 
position of the laryngeal apparatus during swallowing 
should be noticed, as it is drawn upwards at the com- 
mencement of the act, returning to its normal position 
on its completion, the thyroid body being carried with 
it. This fact is of great value in the diagnosis of 
tumours in the region of the trachea or carotid vessels. 
In children the trachea is more deeply placed, very 
small and moveable {vide " Trachea "). 

The anterior and posterior borders of the sterno- 
cleido-mastoidei are very evident, even when these 
muscles are at rest, from the prominent mastoid pro- 
cesses to their inferior attachments — the sternal of 
which is fusiform and cordlike, and the clavicular, 
flat and ribbon-shaped, lying posterior to the former, 
and variable in its extent along the clavicle. The 
point of divergence of these two sets of fibres is gene- 
rally well seen, more especially, however, when the 
muscle is in action, as in rotation of the head from 
side to side. These points will be hereafter seen to be 
important landmarks to the surgeon in the operative 
surgery of the neck. Between the angle of the jaw 
and the mesial line is the protrusion of the sub- 
maxillary gland, the difference in the position of which 
during flexion or extension of the neck should be care- 
fully noted. Above the clavicle, and between the pro- 
minences of the sterno-cleido-mastoid and trapezius, 
is a hollow, the supra-clavicular fossa, at the lower 
and internal part of which the postensst WV$ <& \J&& 
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no-hyoid crops' up from behind the clavicle. This 
uscle lies much more hidden by the sternocleido- 
astoid and clavicle than is usually represented in plates 
: the posterior triangle. It is seen in action after 
sallowing, during the depression of the hyoid bone, 
nd during deep inspiration* The subclavian artery 
eats at the bottom of this hollow, and is here readily 
impressed against the first rib (vide" (Surgical Anatomy 
f Subclavian Triangle "). The lateral contour of the 
teck is completed, behind, by the sweep of the trape- 
iu8 from the occiput to the tip of the shoulder. Pos- 
eriorly the neck presents a median depression, on 
ither side of which is seen the mass of the extensor 
auscles of the head, and lower down the spinous pro- 
esses of the sixth, seventh, and eighth (Vertebra 
vvminem) cervical and first dorsal vertebrae. The 
xternal jugular veins are seen on the lateral aspect 
f the neck, crossing the sterno-mastoid obliquely, 
rom before backwards, at about its middle, and 
«a8sing into the hollow behind it. The more 
etailed account of these superficial markings will 
« found in the description of the several regions 
fthe neck. 

Arrangement of the cervical fascia.* — The attach- 
ments and connexion of the fasciae of the neck are of 
Teat surgical importance, inasmuch as these aponeu- 
otic sheaths in a great measure control the course 
aken by diifuse inflammation, collections of pus, 
)lood, and growths ; the latter frequently not appear- 
&g externally in the neck until some while after 
ihey have extended or sent processes along or amongst 
ihem. 

For convenience of examination and simplicity of 
le8cription it may be divided into two layers — a super- 
ficial and a deep, an I these laminae and the spaces 
fey enclose may be studied by horizontal and vertical 

* It has been thought advisable to introduce the deacTvpUon oi 
the cfrvicwl f asria here, as a correct idea of it will iacVVVtate \2hBfc 
of the several regions of the neck. 
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sections. First, by horizontal section. The super- 
ficial layer is usually traced from behind, where it 
commences as a very thin lamina attached to the 
spinous processes of the cervical vertebrae, superior 
curved line of the occipital bone, and ligamentum 
nuchae ; and passing forwards, getting denser as it 
proceeds, it encloses the trapezius, and, forming sheath* 
for the posterior muscles of the neck, extends over th< 
posterior triangular space, and arriving at the posterio 
border of the sterno-cleido-mastoid, forms a sheath fo 
it ; and part of it, which constitutes the anterior po* 
tion of this sheath, is attached to the lower borcU 
of the body and angle of the lower jaw and zygom: 
after having covered in anteriorly the parotid glan 
and masseter muscle ; below it is attached to tl 
anterior part of the clavicle and manubrium sterni, ac 
is perforated by the external jugular vein and cut; 
neous nerves. The deeper layer has an attachmei 
to the tubercles of the transverse processes of the ce 
vical vertebrae, and encloses the scaleni muscles, forn 
ing the prevertebral aponeurosis, which sends pr< 
cesses over the cords of the cervical and brachia 
plexuses and subclavian vessels. The lax cellule 
tissue lying between the prevertebral apoueiirosi 
and the pharyngeal muscles is the seat of retr* 
pharyngeal abscesses, which point either into th 
pharynx or, guided by fascia, behind the caroti* 
vessels {vide u Pharynx "). Passing from the undei 
surface of the sterno-mastoid towards the middle line. 
it is attached to the hyoid bone, forming an aponeu- 
rotic loop on its upper surface, through which run 8 
the tendon of the digastric ; and extending down- 
wards it forms the sheaths of the sterno-hyoid and 
sterno-thyroid muscles. The lamina forming the pos- 
terior portion of the sheath of the sterno-mastoid is 
attached above to the angle of the jaw and to the base 
of the styloid process behind, and to the inner side of 
the parotid gland, forming a septum between it and 
the submaxillary gland, t\\e stylo-maxillary liqament. 



OF THE NECK. 66 

lower portion of this lamina forma the sheath of 
carotid vessels, which sheath is divided by septa 
osing internally the carotid artery, externally the 
mal jugular vein, and posteriorly the vagus nerve ; 
ed downwards and outwards it is found to enclose 
omo-hyoid muscle, binding it down to the clavicle, 
I enclosing the subclavius muscle, passes beneath it 




—Diagram of an Antero- posterior Section of the iDfra- 
hyoid Region in the median plane. 
Wperflcial lamina of superficial fascia ; 3, middle lamina; 
redaplication of this lamina passing behind the sterno- 
Roid, and enclosing the left innominate vein, and 
noting continuous with the pericardium ; 6, space occupied 
sterao-hyoid ; 6, left innominate vein ; 7, innominate ; 8, 



the axilla, to be continuous with its fascias (vide 
ilia "). At the root of the neck this fascia is feaaiYj 
matrated to be continuous with the pericardium. 
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If the arrangement of the cervical fasciae be st 
a vertical section, it may be seen that the three 
differ in their arrangement according as this 
falls on the sternum or on the clavicle, if in th 
line (Fig. 14) the anterior passes in front of tl 
bone, and terminates in the anterior aspect 
sternum. The middle lamina, after ensheatl 
8terno-hyoid and thyroid, at their sternal 
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Fig. 15.— Diagram of a Section of the Infra-hyoid 

passing through the middle of the Clavicle. 

1, hyoid bone ; 2, middle lamina of cervical fascia ; 3, 

lamina of cervical fascia ; 4, omo-hyoid ; 5, subclav: 

6, subclavian vein ; 7, subclavius muscle ; 8, clavicle. 

ments, divides into two layers, an anterior in 
the sterno-hyoid, and firmly attached to the 
and the posterior, which. Waa \te\vmd. \ta& stem( 
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ind, after .enclosing the left brachio-cephalic vein, is 
continuous with the pericardium. If the section passes 
mone side of the mesial line (Fig. 15), so as to fall on 
he clavicle, the anterior lamina is the same as before, 
•he middle one furnishes a sheath to the omo-hyoid, and 
)ecomes attached to the posterior border of this bone, 
rod, after enclosing the subclavius muscle, passes on to 
orm the suspensory ligament of the axilla, the middle 
amina of the subdivision encloses the subclavian vein ; 
vhOst the posterior covers over the subclavian artery, 
he nerves of the brachial plexus, and the transverse 
•roeesses. 

That portion of the fascia which is attached to the 
yoid bone above and to the clavicle and sternum 
elow, has been supposed to have some influence on 
aspiration, enclosing in its reflexions the depressors 
f the hyoid bone, and sending processes around the 
Peat venous trunks. The omo-hyoidei, in particular, 
y their contraction tighten it, and when tense, the 
dibre of the veins is increased, and as these mus- 
es only contract during inspiration, the dilatation 

the veins coincides with the dilatation of the thorax, 
ereby urging the blood towards the heart. This, 
oreover, explains how readily air may pass into the 
?ht side of the heart should any one of the larger 
iius or some branch close to the trunk be divided. 

These several layers of fascia are attached both to 
ie margins of the superior aperture of the thorax 
id to those structures which pass upwards or down- 
ards through it ; and as they are connected together 
y transverse septa, they constitute a species of dia- 
hragm between the cervical and thoracic regions. 

Cervical abscess. — An examination of the cervical 
ascia shows that there are distinct cellular spaces 
oniined by them, which may be the seat of abscess. 

1. The capsule of the submaxillary gland, 

2. The prcevisceral space. — This lies in front of the 
ttynx, thyroid gland, and trachea, and "be\m\& \\\& 
°ngue muscles, passing upwards from ttve fctewvttxi. 
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hy far the greater number of abscesses in this 
commence in the gland or in the cellular tissue sur- 
rounding it. They press on the trachea, and may pass 
into the anterior mediastinum. 

3. — The perivascular space. — The cellular space in 
which lie the great vessels, and which is in direct 
communication with the thorax. Abscesses are very 
liable to form here, on account of the great number 
of lymphatic glands. They follow the course of the 
vessels, or they may point at the side of the trachea, at 
the lower third of the sterno-mastoid, rarely at the 
posterior border, or they may pass into the anterior 
mediastinum. 

4. The space beneath the lower portion of the demo- 
mastoid. — The omo-hyoid, with its investing fascia, 
bounds the upper border of this space, and posteriorly 
are the scaleni and the great nerves ; and hence below 
is a free communication by means of the subclavian 
vessels and nerves with the apex of the axilla. 

5. The retropharyngeal or retrovisceral space.-~ 
This lies behind the pharynx and oesophagus, and 
abscesses developed therein may point laterally in the 
region of the vessels, anteriorly into the pharynx, or 
they may extend downwards into the posterior medi- 
astinum. 

6. Prcevertebral abscesses. — Those associated with 
disease of the cervical vertebrae are bound down by 
the lamina of fascia covering in the prevertebral 
muscles, and may either burst through it, or, guided by 
the nerves of the cervical and brachial plexus, pass 
downwards into the axilla. 



SURGICAL ANATOMY OF THE SUBMAXILLARY 

REGION. 

This region is bounded above by the "body of the 
lower jaw, and the floor of the mouth ; below, by the 
hvoid bone ; externally, \>y tba anterior, margin of the 



OP THE SUBMAXILLAKY REGION. 69 

mo-cleido mastoid muscle. Its surface markings 
r e been already described. 

Topography. — Immediately beneath the integument 
he subcutaneous cellular tissue, and the fibres of the 
bysnia myoides muscle passing obliquely from the jaw 
r ards the chest and shoulder. The anterior border of 
\ muscle is free, and separated from its fellow by a 
ular interval Beneath this muscle is a very lax 
ular tissue, in which ramify the nerves supplying it,, 
ived from the facial and upper cervical. A portion 
the superior layer of the deep cervical fascia is next 
t with, attached along the jaw covering in the sub- 
xillary gland, and forming the anterior portion of 
capsule ; it is continuous externally with the sheath 
the sterno-cleido-mastoid, and with the fascia covering 
parotid anteriorly. A great many lymphatic glands 
either upon or beneath the capsule of this gland, and 
en enlarged can be readily felt beneath the integu- 
at Beneath this aponeurosis, and enclosed by that 
tionof it which is attached to the cornu of the hyoid 
ie, are the submaxillary gland, the stylo-hyoid and 
astric muscles. The fibres of the stylo-hyoid enclose 
tendon of the digastric before they are inserted into 
hyoid bone, just before that muscle passes through 
loop derived from the deep cervical fascia. The 
scular fibres of the posterior belly of the digastric* 
superior to those of the stylo-hyoid, and after being 
ected from the hyoid bone, spread out into a large 
scular mass, having many tendinous intersections (fre- 
ntly interlacing with those of the opposite muscle), 
be inserted into the digastric fossa of the inferior 
tilla. Lying in the interval between the two bellies 
the digastric, and overlapped by its posterior belly 
1 by the body of the jaw, is the submaxillary gland, 
losed in its capsule, the posterior portion of which 
ontinuous with the stylo-maxillary ligament, which 
Mates it from the parotid gland, and superior to ft 
he facial artery and vein ; the submental \mLT\fi\\&* 
foese vessels, with the nerve to the antenox \>e\\^ oi 
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the digastric, pass forwards towards the symphysis 
under cover of the body of the jaw. The bulk of the 
gland being pulled upwards from the fossa in which it 
is lodged, it will be observed that a portion of it 
passes beneath the mylo-hyoid muscle, upon which the 
greater part of it rests. 

The structures which lie beneath the mylo-hyoid 
muscle are, from before backwards, the genio-hyoid; 
and deeper down the genio-hyo-glossus, along the 
outer side of which lie the ranine vessels, and external 
to it the deep portion of the submaxillary and the 
sublingual glands, and the mucous lining of the 
floor of the mouth ; the hyo-glossus muscle, extending 
from the cornu of the hyoid bone to the side of the 
tongue, and upon this muscle from below upwards the 
ninth or hypo-glossal nerve, Wharton's duct, the gus- 
tatory nerve with the submaxillary ganglion and chorda 
tympani, and the inosculating branches of these two 
nerves. Upon the cornu of the hyoid bone is seen the 
trunk of the lingual artery just before it disappears 
behind the hyo-glossus muscle. 

Arteries. — The facial artery in this region passes 
beneath the posterior belly of the digastric and stylo- 
hyoid muscles and the submaxillary gland, and after 
giving off branches to the gland, and the submental, 
it becomes subcutaneous, about an inch in front of 
the angle of the jaw. 

The lingual artery is deeper in its course and distri- 
bution, and is directed towards the hyo-glossus, and 
is at first covered by the skin, platysma, and fascia 
and rests on the middle constrictor ; after passing over 
the cornu of the hyoid bone, it is crossed by the nin^ 
nerve, the digastric and stylo-hyoid muscles forming ft* 
arch over it. It is next covered by the hyo-glossi* 9 * 
and lies on the superior constrictor and genio-hy^ 
glossus muscles. 

The branches given off from it are — the hyoid, whic^ 

runs along the upper border of the hyoid bone ; tl>* 

dorsalis linguae, supplying tlaa taraxm <A *0&& \fsqs^l^ 
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the tonsil, and soft palate ; the sublingual^ supplying 
its substance, and the ranine. 

Ligature of Ungual artery. — To place a ligature upon 
the lingual artery, that portion of its course where it 
lies upon the great cornu of the hyoid bone is selected, 
immediately before it passes behind the outer border of 
the hyo-glossus muscle, as it is there most accessible ; 
and to reach it, a slightly curved incision is to be 
1 made about a finger's breadth below the body of the 
jaw through the integument and aponeurosis, and the 
submaxillary gland is to be lifted upwards. After 
the posterior portion of the capsule of this gland has 
teen divided, the combined lingual and facial veins 
fflay be seen passing obliquely forwards, and deeper, 
the hypo-glossal nerve ; at the angle where this nerve 
meets the tendon of the digastric, lies the artery, 
taking a curve downwards towards the hyoid bone. 
Occasionally the vessel pierces the hyo-glossus muscle, 
this muscle may extend farther back than usual, in 
"Which case its fibres must be divided transversely. 
On the dead body the vessel appears to be tolerably 
pear the surface, but during life the fascia and 
integuments are so on the stretch and so attached 
to the salient parts of the region, that when the vessel 
18 exposed, it is actually very deep. The operation is 
a difficult one, the vessel being only supported by the 
loose wall of the pharynx, which runs considerable 
danger of being wounded, so that the only sure firm 
guide to it is the posterior cornu of the hyoid bone. 
The hyoid bone may be with advantage drawn forwards 
into the wound and steadied with a hook. 

Veins. — There is often a considerable plexus of veins 
*n this region, the most important being the facial and 
the lingual ; the facial leaves its artery and passes 
upon the fascia in front of the submaxillary gland, 
whilst the lingual vein is separated from its artery by 
the hyo-glossus muscle. Very often these veins form 
a common trunk, lying superficial to the \^\>o-^osaa\. 
Betve, before entering the jugular vein. 
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Nerves. — The superficial nerves have been already 
referred to ; the hypo-glossal enters the region super- 
ficial to the external carotid and below the stylo-hyoid 
and digastric muscles, and passes upwards over 
cornu of the hyoid bone between the gland and 
hyo-glossus muscles, covered in by the mylo-hyoid j it 
loops with the gustatory and is seen distributed to the 
extrinsic muscles of the tongue. The gustatory nerve, 
with the chorda tympani, lies beneath the gland and 
passes to the mucous membrane of the sides and tip of 
the tongue, upon its deeper portion. 

The above relations are those borne by the different 
structures in this region when the head is in its natural 
position, but when the parts are the seat of operation, 
and the head thrown back, the contents of the space 
are put on the stretch ; by so doing the position of the 
submaxillary gland and the facial vessels are con- 
siderably altered, as the cavity which naturally exists 
between the lower jaw and the mylo-hyoid muscle 
becomes flattened, causing a protrusion of the structures 
bet weep them. As there are no vessels or nerves of 
importance in the mesial line of this region, advantage 
is taken of this to attack cancerous tumours of the 
tongue from below the jaw, in the operations of 
Regnoli, etc. 

SURGICAL ANATOMY OF THE INFRA-HYOID OR 
LARYNGOTRACHEAL REGION. 

The boundaries of this region are — above, the hyoi 
bone and the base of the tongue ; laterally, the stern* 
mastoid muscles ; below, the upper border of th 
manubrium sterni, or inter-clavicular notch; posteriorly 
the cervical vertebrae, covered by the longi col) 
muscles and deep fascia. 

This region is surgically important as containing th< 
larynx and trachea, the cervical portion of oesophagus 
and the thyroid body, with their respective vessels anc 
nerves. 
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ography. — Beneath the integument is the sub- 
ous cellular tissue, and the anterior portion of 
atysma, which is usually unconnected with its 

of the opposite side, there being a cellular 
d between them formed by the fascia super- 
, which joins its fellow lamina of the opposite 

the mesial line, well marked in the necks of old 
when the fat is absorbed, causing the "dew-lap " 
ance characteristic of age. In this superficial 
is the anterior jugular vein, or mediana colli, and 
is subject to considerable variation. Beneath the 
na and its envelope is a thin layer of cellular 

which allows of the free movements of the 
tnent and platysma over the underlying apo- 
is. This layer of the cervical fascia from the 
f one sterno-cleido mastoid to the other consists 

one lamina, including the sterno-hyoid muscle 
portion of the omohyoid. In the supra-sternal 
3, there is a lamina extending between the sterno- 
i and the manubrium sterni, and which, about 
1 and a half above the bone, blends with the 
of the sterno-hyoid, enclosing some lax cellular 
in which is a plexus of veins associated with the 
•r jugulars. The sternohyoid and omo-hyoid 
s themselves form the next layer, in their apo- 
lc sheaths, and immediately below them lie the 
thyroid and thyro-hyoid muscles. The sterno- 
muscles pass somewhat obliquely, so that the 
ace between their internal free borders is rather 
towards the sternum than at the hyoid bone ; 

the inner margins of the sternothyroids are 
j oblique in the opposite direction. The nerves 
ing these muscles are seen generally on their 
or borders, or ramifying upon them, 
w the sterno-hyoid and thyro-hyoid lie the crico- 
L muscles between the thyroid and cricoid 
jes. This completes the muscular layer, 
orly between the thyroid cartilage and Wifc\^o>\& 
8 the thyro-hyoid membrane, and \te\i\Tid. \5caa 
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structure is the mucous membrane, extending from 
root of the tongue to the pharynx, and thus common to 
the bucco-laryngeal cavity. The lobes of the thyroid 
body are connected by means of the isthmus, which lies 
usually over the second or third rings of the trachea, 
and occasionally a so-called suspensory ligament passes 
from it to the hyoid bone. Below the isthmus is i 
plexus of veins ; the interior and middle thyroid pass- 
ing downwards within the thyroid body, and the 
thyroidea ima artery, when it is present. Surrounding 
the trachea itself is a zone of lax cellular tissue, allow- 
ing of its free movement. Laterally the tracheal 
apparatus is in relation with the sterno-hyoid and 
sterno-thyroid muscles, and the lobes of the thyroid 
body, which separate it from the great vessels and 
vagi nerves, and with the superior and inferior thyroid 
arteries, a plexus of veins, and the recurrent laryn 
geal nerves. On the right side of the neck, the 
common carotid artery crosses the lower portion of the 
trachea obliquely, but subsequently lies parallel to it 
on the left side the common carotid is deeper than 01 
the right and lies along the trachea. It must be borne 
in mind that neither of these vessels is in actm 
contact with the trachea. Behind the trachea is th< 
oesophagus, which commences opposite the fifth cervica 
vertebra and cricoid cartilage, and passes to its lef 
side — a circumstance which is taken advantage of u 
the performance of the operation of oesophagotomy 
The recurrent laryngeal nerve lies in the interspa© 
between the borders of the trachea and oesophagus, an< 
passes below the inferior constrictor and into the laryn: 
through the crico-thyroid membrane. 

For convenience of reference, in this region tw 
triangular spaces, termed by Velpeau the omo-hyoi 
and the omo~trachecd, may be noted ; the forme 
bounded by the hyoid bone above, sterno-mastoi 
externally, and the omo-hyoid internally, contains tl 
superior thyroid artery, superior laryngeal nerve, 
portion of the middle and iniexioT eoT&\a\<etoTs, alae 
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roid cartilage, and thyro-hyoid membrane ; the latter 
funded above and externally by the omo-hyoid, 
w and externally by the sterno-mastoid, and in- 
ally by the middle line of the neck, and contains 
sterno-hyoid and thyroid muscles, a lobe of the 
•oid body, the superior and inferior thyroid arteries, 
descendens and communicans noni nerves, sides of 
)id cartilage and trachea, the recurrent laryngeal 
r es, and, on the left side, the oesophagus. 
r essels.- — The superior thyroid artery arises from the 
rnal carotid artery, below the greater cornu of 
hyoid bone, and at first lies superficially, in a space 
tided by the sterno-mastoid, digastric, and omo- 
id muscles. It then passes upwards and inwards, 
arches down to the upper part of the lobe of the 
•oid body, lying below the omo-hyoid, sterno-hyoid, 

sterno-thyroid muscles, having behind it the 
)rior laryngeal nerve. Its crico-thyroid branch runs 
aversely across the crico-thyroid membrane, and 

be wounded in laryngotomy. 
he inferior thyroid artery, in this region, passes 
juely upwards and inwards, crossing behind the 
mon carotid artery, internal jugular vein, pneumo- 
ric, and sympathetic nerves ; and on the left side it 
in front of the oesophagus and behind the thoracic 
;, and enters the lower part of the lobe of the 
•oid body. These and the superior and posterior 
els very freely anastomose with each other, and 
1 those on the opposite side. 
r ein8. — The superficial veins are generally two small 
Olel ones having a loop between them, and terminat- 
in the supra-sternal fossette, and having communi- 
ng branches on either side with the subclavian 
is. They are subject to several anomalies. No fear 
danger need be felt at dividing them during an 
ration. The deep veins are those coming from the 
er border of the thyroid body, the middle and inferior 
Toid veins. They form a plexus, and toTm\n&ta vcl 
hit innominate vein. 
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Nonsurgical wounds, whether suicidal or otherwise 
are invariably made across, and, as a rule, the mail 
vascular trunks escape, unless the attempt be ver 
determined, for the head is thrown back and these mail 
trunks recede, when the sterno-mastoid is put on th 
stretch. The usual situation selected for such attempt 
is the thyro-hyoid space, and the incisions frequentl 
divide the larynx and some branches of the superk 
thyroid artery, and not unfrequently cut through th 
base of the tongue and epiglottis. 

Trachea. — All openings made surgically into the ai 
passage are made in the middle line, for the very in 
portant reasons that the muscular coverings of th 
trachea do not unite in the mesial line, but merely a] 
proximate, leaving a cellular interval, through whic 
the windpipe is reached, and, moreover, that normal! 
no arteries exist in median line. Unless the middle lii 
be adhered to, although the trachea may be opened, gra 
difficulty will probably be experienced in the introdm 
tion of the tube, as it will have a tendency to slid 
between the muscles and the trachea, and miss tl 
opening made in it. Again, supposing no difficulty 1 
arise of this nature, the muscles may be so muc 
wounded as to be seriously impaired, and become unite 
to the integument after the tube is removed. 

Nerves. — The superior laryngeal nerve lies deep dow 
in this region, passing behind the external and interni 
carotids, and divides into two branches — an externa 
supplied to the crico-thyroid muscle, and a deep on 
penetrating the thyro-hyoid membrane and distribute 
to the mucous membrane of the larynx (vide "Sul 
clavian Artery"). 

This region is of great surgical importance : as we 
as being the usual seat of injuries inflicted suicidally < 
homicidally, the operations of thyrotomy, laryngotom 
cricotomy, tracheotomy, and oesophagotomy are p< 
formed therein. 

The windpipe may be opened by : — 

Thyrotomy, in which t\ie t\rjto\& cax^&a.^ \& open 
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q the mesial line, and its alfe separated for growths or 
mpacted foreign bodies. 

Larynf/otomy, in which the crico-thyroid membrane 
s divided ; this is the readiest method of admitting 
ur, the only complication which might arise being 
haemorrhage from the crico-thyroid arteries, which run 
across this space. The incision in the membrane, 
vhich is made horizontally, must not be so wide as to 
injure the crico-thyroid muscles. 

Tracheotomy is the operation in which the rings of 
the trachea are divided either above or below the 
isthmus of the thyroid body. 

It must be borne in mind that, although the trachea is 
wry superficial above, it recedes, and is very deep below, 
•adjust above the sternum is generally at least an inch 
from the surface, its depth varying according to the 
amount of fat or muscle in the individual, or to the 
Jnnrature of the cervical vertebrae. Occasionally the 
Bugs are ossified in old persons, and may cause trouble. 

In children, owing to the shortness of the neck, and 
tile depth, small calibre, and mobility of the trachea, 
the operation is a difficult one. Again, the plexus 
of veins in connexion with the thyroid body and 
fte closeness of the carotids, render it one demanding 
the greatest care. The innominata is proportionably 
higher up in the neck than in the adult, on account of 
ito obliquity.* In children under two years of age, and 
h some who are far older, the thymus gland may 
gnre great trouble by bulging up into the wound, and 
•o obstructing the operator's view of the parts. 

The variations in the relation of the position of the 
thyroid body to the manubrium sterni in adults and 
tJrildren are important. 

In children up to the twelfth year, when the larynx 
* undeveloped, the space between the lower border of 
the gland and the manubrium is larger than that 

* In a case in the author's practice, the innominata in an adult 
«w this position, and had to be carefully hooked aside beiote \tafc 
wnpletion of the operation. 
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between the upper border of the gland and th< 
bone. In adults, where the laryngeal appan 
developed, the space is so small that as a rule tin 
is under the sternum, or may pass behind it, w 
children the thymus gland crops up oyer the mam 
Consequently in adults, and particularly in mai 
exposure of the trachea above the isthmus is to 
difficult, and should the gland pass down beh: 
sternum, there is a possibility of wounding t 
innominate artery or infra-thyroid vein. 

This variation in the position of the gland i 
women is similar to that in children under p 
and has obviously an influence on the choice of i 
of operating.* 

The absence of arteries in the middle line, 
almost uniformly the case, shows that there is 1 
prehension of danger in the middle line from ] 
rhage than laterally. The thyroidea ima is tl 
one which would be met with in such a plane, a 
is found in one in every ten bodies. As thii 
takes its origin in almost every instance from 
nominata, its distribution must be looked foi 
what to the right of the middle line. As the 
lies further distant from the surface of the bo< 
descends, the operation of tracheotomy is ea 
performance the nearer the surgeon approacl 
larynx. Consequently, unless there are contra 
tions, it should be performed above the thyroid 
It must be recollected that this gland should be 
downwards by a blunt instrument in order to freel} 
the upper rings of the trachea, a proceeding una 
with difficulty, owing to the mobility of the 
Should the operation be performed below the 
body, there is considerable depth of tissue 
through before reaching the trachea, and, m< 
great attention must be paid to the position 
vessels of the neck. The position of these tr 

* Linhart : " Compendium <tex C\sir\xr%. Qngetatismsle! 
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not so constant that any general rule for their distance 
from the upper edge of the sternum can be given. 

In the performance of tracheotomy, there is a 
variation in the relative position of the trachea and 
the anterior surface of the neck in the different posi- 
tions of the head. During extreme extension of 
the head, the trachea is brought considerably nearer 
the surface of the neck, and is consequently more 
accessible. Moreover, the field of operations is much 
more extensive than when the chin is in the usual 
position of depression.* 

Foreign bodies in the trachea are naturally directed 
towards the riylit bronchus because it is wider than the 
left. The septum at the bottom of the trachea, which 
separates the bronchi, occupies the left of the median 
line. 

The bifurcation of the bronchi takes place in front 
of the interspace between the third and fourth dorsal 
vertebrae. 

The right bronchus is shorter and more horizontal 
than the left, being about one inch long. The left is 
about two inches in length, and is directed more 
obliquely than the right. 

r 

SURGICAL RELATIONS OF THE (ESOPHAGUS IN 

THE NECK. 

The oesophagus is occasionally the seat of operation, 
8U(h as the removal of some foreign body, the 
passing of bougies in cases of stricture, or intro- 
ducing the tube of a stomach-pump. The operation 
of otoophagotomy is required but rarely, but it may 
te had recourse to in such cases as impaction of 
foreign bodies, when the substance can neither be 
gulled out through the mouth, nor pushed downwards 
toto the stomach, or in such a case as where a sub- 
stance might be removed through a longitudinal 
*ound in the oesophagus, but could not b<s vka.\s\i 

* Biann*; " Topogmphiah. Aunt. Atlas," translated Y>y autiaat. 
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through the more constricted portion of the tube— a& 
for instance, a set of false teeth, etc., or in cases o: 
stricture. 

In the neck, it commences as a constriction belo* 
the pharynx, having at this point the cricoid cartilage 
in front, and the fifth cervical vertebra behind it. II 
terminates opposite the eleventh dorsal vertebra. 

Just at first, it lies in the mesial line of the body, 
but as it approaches the root of the neck it inclines 
towards the left side of it. 

In front of it lie the trachea, the left lobe of thyroid 
body, and the thoracic duct. 

Behind, left longus colli, the cervical vertebrae and 
a layer of loose cellular tissue, and the deep layer ol 
cervical fasciae. 

At the sides, the common carotid vessels, the lefl 
being nearer, the thyroid body, and the recurrent 
laryngeal nerves. 

Great care must be taken, in passing bougies 01 
tubes through the mouth into the oesophagus, to keep 
the end of the instrument well against the spine, and 
to use very gentle pressure, as false passages are 
readily made (especially where there has been any 
disease) into the pleural cavity, posterior mediastinum, 
or pericardium. 

The operation of cesophagotomy is thus performed. 
An incision is to be made on the left side of the neck, 
about four inches long, along the anterior border of the 
sterno-mastoid, as though for ligaturing the common 
carotid artery above the crossing of the omo-hyoid. 
The omo-hyoid, sterno-hyoid, and sterno-thyroid 
muscles are to be drawn inwards, and the sheath of the 
vessels, intact, drawn outwards ; the oesophagus is then 
seen at the bottom of the wound, when a longitudinal 
incision is to be made upon the foreign body or bougie 
as it lies in the tube. 

The structures to be avoided are — the sheath of the 
vessels, the thyroid vessels, the thyroid body, and the 
laryngeal nerves. 
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The occipital portion of the side of the neck, that 
bove the crossing of the omo-hyoid, possesses few 
•oints of surgical importance beyond its being the 
eat of tumours. Its boundaries are — in front, the 
terno-mastoid ; behind, the trapezius ] and below, the 
mo-hyoid ; its floor is formed by the upper portion of 
he anterior scalene muscle, the middle and posterior 
calene, the levator anguli scapulae and splenius 
olli muscles. The spinal accessory nerve emerges 
rom the junction of the upper and middle third 
f the posterior border of the sterno-mastoid 
nd crosses the region obliquely, to enter the tra- 
pezius, accompanied by descending muscular branches 
•f the cervical plexus ; the superficial branches of the 
«rvical plexus are seen passing upwards (small 
KJcipital) along the posterior border of the sterno- 
nastoid, forwards (great auricular and transverse 
fcrvical) across it, and downwards (descending cervical), 
there are a great many lymphatic ganglia along the 
?ogterior border of the muscle, and the integument is 
fery tough and fibrous. 

8URGICAL ANATOMY OF THE STERNO-MASTOID 

REGION. 

Topography. — The boundaries of this region may 
fe sufficiently stated as being those occupied by the 
torno-cleido-mastoid muscle itself. This muscle jorms 
*& oblique rectangular eminence, and is attached above 
to the mastoid process and the superior curved line of 
the occipital bone, its broad tendinous insertion being 
Wended with the fibres of origin of the trapezius ; pass- 
l &g downwards and forwards, its muscular fibres become 
divided, the anterior set collecting themselves into a 
tound fusiform bundle, to be attached to the manubrium 
8 fenii, and a posterior bundle, a flattened riband-like 
**&<!, separated from the former by a cellular interval, 
a &d attached for a variable distance along thfe mtusc «sA 
B Pper zspecb of the clavicle. (Occasionally \tasafc ctaVv 
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cular fibres pass along the whole inner two-thirds of 
the clavicle, forming a muscular layer, almost covering 
in the posterior triangular space.) This interval in the 
disposition of the muscular fibres is of great surgical 
importance. The anterior border is the more prominent, 
and is rounder than the posterior, which becomes lost 
in the general surface of the posterior part of the neck- 
In most works on descriptive anatomy it is not suffici- 
ently enforced that this muscle completely covers in 
the common, internal, and external carotids, and that 
while the muscle, its integuments, and the fascial 
coverings are intact, it may surgically be considered to 
extend forwards as far as the angle of the jaw. The 
pulsations are in reality felt beneath its anterior border, 
or immediately beneath its sternal and clavieula* 
attachments. * 

Topography. — Structures superficial to the stem**' 
clfido-mastoid. — Beneath the skin and cellular tissue 
the first structure met with is the platysma, passim 
obliquely backwards from the jaw to the shoulder, afl<* 
below this layer of muscular tissue the structures m e * 
with are, some filaments of the small occipital nerv*e> 
the great auricular nerve, the external jugular vei* 1 ' 
which usually crosses the muscle obliquely at abo*** 
its middle, to pass ultimately into the subclavian* 
vein, tbe transverse superficial cervical nerve, pas^" 
ing forwards to the under surface of the platysi*** 
and integument, and some branches of the descendi**6 
clavicular nerves. The disposition of the fibres *** 
the platysma, as far as regards the direction *** 
the external jugular vein, is important, as in ver*^' 
section it is necessary to cut across them, and nv*^ 
in their continuity, otherwise the wound would clo^ 
from muscular contraction. That portion of the cervic?^ 
aponeurosis which forms the anterior layer of the shear*** 

* According to Richet it is impossible to puncture the comnt &* 

carotid from tbe side of the neck without perforating the sten»^t 

mastoid, This is tiue in the normal position of th* head, but i£ ** 

be turned to either side the traction upon the sheath of the vess^™ 

causes it to emerge beyond t\ve edge ot >tae tgkuk&&. 
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of the muscle is next seen, attached above to the angle 
of the jaw (almost appearing to divert the anterior 




Pig. 16.— Section 



t laryngeal nerve ; 3, pharynx ; 4, longus 
colli muscle ; 6, deecendeua uoni ; 7, vagus; 8, phrenic nerve: 
9, scalenus anticus; 10. Eterao-cleido- mastoid ; 11, brachial 
Plexus; 12, scalenus mediua ; 13, external jugular vein; 14, 
•pinal accessory nerve ; IS.spleniua: 1G, part of articular surface 
("seventh cervical vertebra; 17, Bemi-apinalis and multiflans ; 18, 
*th cervical vertebra ; 19, biventer cervicis and eomplexua ; 20, 
tnmrfos; 21, profunda cervicis vessels; 22, transverealia cervicis 
•Mtrachelo- mastoid ; 23, cervical is ascendens ; 24, levator anguli 
sapnlie; 26, spinal accessory nerve ;!6, scalenus popluma; 27. ex> 
t«ial jugular vein ; 28, scalenus medius ; 29, brachial plexus ; 30, 
internal jugular vein ; 31, common carotid artery ; 82, thyroid 
|l>nd; 33, muscular process of the thyroid cartilage ; 34, orico- 
■JJtenoid lateralis; 36, aterno-hyoid (juat postarior are se*n 
™ thjro- and omo-hyoid muscles) ; 36, cricoid cartilage ; 37, 
"■jro-arytenoid muscle. 

"Wuw of the muscle from the straight line}, b.tac\\>&r>h 
to the ekvieie, and to the corresponding ioscwi sVsaSft- 
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of the opposite muscle ; and after completely enc' 
the muscle at its posterior horder, it becomes conti: 
with the aponeurosis of the neck. 

The stern o-cleido-m as toid is perforated on its 
surface, near the centre, by the spinal accessory 1 
which enters it obliquely and, after inosculating 
substance with the second and third cervical n 
passes out behind its posterior border, and cross( 
posterior triangular space. The muscle is readilj 
in action, on rotating the head, or on bowing it upc 
thorax, when both muscles are used. 

Parts beneath the sterno-cleido-mcustoid. — Immed 
behind the muscular fibres, is the posterior layer < 
sheath ; and between it and the muscle lie a con 
able number of lymphatics, and some twigs o 
sterno-mastoid branches of the superior thyroid i 
and veins. 

The most convenient method of grouping 
structures which lie beneath the muscle is to div 
into three portions making the crossing of the 
hyoid to separate the middle and Jower, and s 
drawn backwards from the angle of the jaw to se] 
its middle and upper. Beneath the posterior la; 
the sheath in the upper third, from above downn 
the structures met with are — the insertion ol 
splenius capitis, beneath which are the attachme 
the posterior belly of the digastric and of the tra 
mastoid, the posterior auricular and occipital v( 
the external border of the complexus, while 
deeper are the attachments to the atlas, of the o 
and rectus lateralis muscles, the vertebral artery 
sub-occipital nerve. In the middle third, pi 
obliquely into the under surface of the muscle, i 
spinal accessory nerve, which unites with som< 
ments of the cervical plexus ; next appear, a 
of lymphatic glands (glandulce concatenates), 
branches of origin of the superficial cervical p' 
the descendens, and communicans noni n 
Beneath them lie the cothyiyoty mX&ct&Y scad ex 
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carotid arteries and jugular vein, the hypoglossal nerve, 
the vagus, the superior cervical ganglion of the sym- 
pathetic, and deeper down upon the spinal column 
the attachments of the rectus anticus major, scaleni, 
levator anguli scapulae, and splenius colli muscles. 
Next is the crossing of the omo-hyoid, and in the in- 
ferior third from within outward are the outer borders 
of the sterno-hyqid and thyroid muscles, covered by 
their aponeuroses, with the nerves supplying them. 
Posteriorly and externally are the scaleni and the 
cervical plexus, the phrenic branch of which lies on the 
anterior scalenus, having the ascending cervical artery 
lying parallel and internal to it. Beneath the scalenus 
anticus are the third part of the subclavian artery, a 
quantity of lymphatic ganglia, and, enclosed in their 
proper sheath, lying obliquely, in the middle of this 
space, the common carotid artery and the internal jugular 
yein which joins the subclavian vein below ; into the 
junction of which pass, on the right side, the common 
lymphatic trunk, and on the left the thoracic duct with 
its tributaries. Posteriorly, are the vagus and the re- 
current laryngeal nerves, and closer down on the spine 
the cord of the sympathetic and the middle cervical 
ganglion, lying on the prevertebral aponeurosis. 
Posterior to the carotid vessels and below, is that 
portion of the subclavian artery which lies internal 
to the anterior scalenus. This vessel, on the right side, 
arises from the innominata, and lies immediately 
behind the inferior angle of the divergence of the 
Vernal and cleidal origins of the cleido-mastoid, and 
18 separated from the sternoclavicular articulation and 
origins of the sterno-hyoid and thyroid muscles, by 
the junction of the internal jugular and subclavian 
yeine. The vagus and phrenic nerves lie in front of 
% with numerous branches of the sympathetic ; 
whilst embracing it, and passing behind it, is the 
Current laryngeal nerve. Behind it is the transverse 
I^ocess of the seventh cervical vertebra, aiu\ \RtaTbs2&3 
$* common carotid itself ; below and externa^, *0k^ 
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portion of the subclavian artery is in relation with 1 
pleura. 

The branches of the subclavian artery being r 
nially derived from the first part of its course, it : 
lows that on the right side these branches lie bene 
the clavicular portion of the sterno-cleido-mast 
muscle ; and this fact, added to the mechanical d 
culty of reaching it, forms a serious obstacle to succ 
on placing a ligature upon it in this situation. In 
event of the operation being undertaken, it sho 
be tied as near the vertebral as possible, so tha 
coagulum may be formed between this point and 
origin of the trunk. 

On the left side the recurrent laryngeal is not 
relation with the subclavian artery in the n< 
(vide " Subclavian Artery "). 

COMMON CAROTID ARTERY. 

As referred to the surface, the course is represen 
by a line drawn from the sterno-clavicular articulati 
to the external aspect of the upper border of 
thyroid cartilage, at which level generally it divi 
into external and internal carotid. 

From a surgical point of view, it is advisable 
divide the carotid region into three distinct portio 
an inferior, a middle, and a superior; the first t 
corresponding with the common carotid artery, and i 
latter with its bifurcations. 

Inferior portion, — In this portion, the left comm 
carotid in the neck is a little deeper and rather Ion] 
than the right. 

In front of it lie successively the integume: 
platysma, sternal origin of sterno-mastoid, sterno-hyo 
sterno-thyroid, omo-hyoid, in their aponeurotic sheatl 
the anterior jugular, and a portion of the brach 
cephalic veins. It corresponds with the interval 1 
tween the two heads of the sterno-cleido-masto: 
and advantage is taken oi t\ns to wps&s * \i^ture 
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rossing of the 



ihe vessel at this point below the 
jmo-liyoid. 

Externally : Internal jugular vein, ' 

Internally .- Trachea, thyroid body, 



acurrent laryn- 




Fig. 17.— Common Carotid Artery and ita Branches, 
•i *etno-m«atold reflected ; i, glandulie concatenate ; c, anterior 
Wly of digastric; if, posterior belly of digastric; e, tbyro- 
ojold; /, sternc-thyroid ; g, sterno-hyoid ; A, omo-hyoid; t, 
^terior scalenus ; i, massoter; I, sub maxillary gland ; m, parotid 
dud; », Common carotid; ri, interu»l jugular vein joined 
°T the anterior jugular and supra -srtapulsri ; o, external carotid ; 
^internal carotid ; r, facial ; t 5 , facial vein ; «, lingual; (.superior 
tywid; f, nerve to thyro-hyoid ; v»',vagus; V, spinal auces- 
*ry nerve ; z, hypoglossal nerve ; x', descendens noni nerve ; 



P*l nerve, inferior thyroid artery, larynx, and pha- 
Tie middle portion is the seat of election fox \v%pXox 
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of this vessel, and it lies in its sheath with its vc 
and nerves at the bottom of a well-marked furrow 
the neck, and is here most superficial. This furrow 
formed by the sterno-mastoid externally, and t 
laryngotracheal tube internally. 

In front are merely the common integuments a 
the slight over-lap of the sterno-mastoid and its fasc 

Externally, the internal jugular vein and comm 
carotid artery are covered by the omo-hyoid and 1 
loop between the descendens and communicans noni. 

Behind, the vessel is crossed by the vertebral a: 
inferior thyroid arteries, and it lies on the anter 
tubercles ef the transverse processes of the cervi' 
vertebrae, notably the sixth. 

The vagus nerve also lies behind the vessels in < 
furrow between them and in their common shea 
This must be borne in mind in applying a ligatu 
The sympathetic lies quite posterior and in the d£ 
fasciae covering the prevertebral muscles. 

The superior portion. — This contains the bifurcati 
of the vessel into external and internal. 

The external carotid artery is given off from i 
main trunk, usually opposite the upper border of t 
thyroid cartilage ; it is at first a little internal to, a 
in front of, the internal carotid, and passes upwai 
and forwards, and afterwards a little backwards, 
wards the angle of the jaw. Up to the level of a li 
drawn from the mastoid process to the hyoid bone 1 
artery is superficial, but at this point it gets deep 
being crossed by the ninth nerve, the posterior belly 
the digastric and stylo-hyoid muscles and a plexus 
veins ; it then enters the lower border of the paro 
gland. 

The branches of the external carotid are usua 
given off in the following order: — the superior thyro 
the ascending pharyngeal ; the lingual ; the facial ; 1 
occipital; the posterior auricular; and it termina 
in the temporal and internal maxillary. 

delations of external carotid. — Iu JTtmtilntegume 
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na, and fasciae, sterno-mastoid, hypoglossal nerve* 

and facial veins, posterior belly of digastric and 
yoid muscles, and parotid gland. 
'nd : Superior laryngeal nerve, styloid process, 
lossus and stylo-pharyngeus muscles, glosso- 
geal nerve, and that portion of the parotid gland 
separates it from the carotid. 
rnally : Hyoid bone, pharynx, parotid, ramus of 
d stylo-maxillary ligament. 

internal carotid artery (cervical portion) arises 
ie the upper border of the thyroid cartilage, and 
first superficial and external to the external 
, until the crossing of the digastric, where it 
is deeper and lies beneath the external carotid. 
y it gives off no branches in the neck, and is 
than the external in the child, but of much the 
alibre in the adult. 

itions of tJie cervical portion of the internal 
I. — In front : Integument and platysma, sterno- 
d, parotid, hypoglossal nerve, styloid process, 
lossus, and stylo-pharyngeus muscles, glosso- 
igeal nerve and its branches. 
anally : Internal jugular vein, and vagus nerve. 
mally : Pharynx, ascending pharyngeal artery. 
ind : Rectus anticus major muscle, sympathetic, 
perior laryngeal nerves. 
\ region is the seat of most important operations 

ligature of the common carotid arteries or their 

es, of the subclavian in the first part of its 

of the innominate, of oesophagotomy, the 

d of tumours, and opening of abscesses. 

ries, such as stabs, etc., to those large vessels 

inferior and middle regions, are of the gravest 
, and the diagnosis of the actual vessel 
ed is very difficult, and sometimes absolutely 
ible. For instance, a wound inflicted by a 
1 instrument might involve the common carotid, 
rtebral, or the inferior thyroid, or all oi W\e\xu 
point of bifurcation of the common c&io\i& S& 
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the most common seat of aneurisms, here the method 
of treatment of placing a ligature between the sac and 
the heart, and as far as possible away from the origin 
of the subclavian, is to be preferred. 

In cases of wound of the internal jugular vein, a 
ligature should be applied above and below the point ; 
injuries of this kind are usually fatal ; but it sometimes 
happens that the vessel may be punctured during an 
operation without any very serious result, the circu- 
lation being readily re-established in the venous system 
of the head and neck. 

With regard to the injuries to the superior portion of 
the neck, and the application of a ligature, there i8 
great difficulty of recognizing the external from the 
internal carotid artery in the wound, and a good 
method is to bear in mind that the latter gives off no 
branch on the neck, and, moreover, that the hypoglossal 
nerve crosses the vessel obliquely, and is in immediate 
contact with the external which lies highest. Again, 
we may try whether by compressing the exposed vessel 
the temporal pulse stops or not. 

Ligature of the common carotid artery. — In ap- 
plying a ligature to the common carotid, that por- 
tion of it which lies either immediately above or 
immediately below the crossing of the omo-hyoid 
should be selected, as the vessel is there most easily 
reached. 

Above the omo-hyoid. — The incision to be made 
varies in length, according to the nature of the case, 
and the depth of the subjacent structures, but is 
usually one about three inches in length, along the 
anterior border of the sterno-mastoid, from just belofl 
the angle of the jaw to the cricoid cartilage, dividing 
the integument, superficial fascia, and platysma; the 
wound being kept open by retractors, the deep fascia 
is observed, this is very adherent to the sheath of the 
vessels; a plexus of veins, and a few small arterial 
twigs, are often interspersed between it and the sheath. 
This fascia, should be cautious^ &N\faA. ow s. director, 
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*o as to expose the sheath, upon or beneath which is 
iie de8cenden8 noni nerve. 

Next a small portion of the sheath is to be pinched 
ip and " nicked," by holding the blade of the knife 
lorizontally, immediately over the inner aspect of the 
essel, as far from the vein as possible; and an 
neurism needle is to be passed from without, inwards, 
nd kept closely round the artery, so as to avoid 
rounding the internal jugular vein or including the 
neuraogastric nerve. There is a tough layer of 
reolar tissue between the sheath and the artery, which 
nwt be gently "teazed " through, by the needle, on 
eing pushed against the finger nail. The jugular 
sin may be compressed above and below during the 
aeration, as it is liable to become suddenly so dis- 
nded as to conceal the parts. Should any difficulty 
i reaching the veaeel be met with, owing to engorge- 
ent of the veins, an important landmark will be 
und in the anterior tubercle of the transverse 
tteess of the sixth cervical vertebra, which is behind 
id a little internal to the carotid artery, and against 
ds the carotid may be compressed. (Chasaignac's 
bercle.) 

Bdow tlie omo-hyoid. — Tying the vessel below the 
ao-hyoid is much more difficult, owing to its greater 
ipth, and to the size of the veins. An incision should 
s made about three inches in length x from the cricoid 
tttilage, along the anterior border of the sterno-cleido- 
lastoid (which is to be drawn outwards), taking care 
> avoid wounding the lower sterno-mastoid artery and 
to middle thyroid vein ; the fascia covering the sternoh- 
yoid and sterno-thyroid muscles is next seen, and must 
* cautiously divided, and these muscles pulled inwards, 
he sheath being reached (upon which are branches of 
he loop of the descendens and communicans noni 
jenres) is to be opened, and the needle passed 
f&w witliout, inwards. The inferior thyroid artery 
^ sympathetic and recurrent laryngeal n^tNea ^a 
'JJUnediateJjr behind the vessel in tins \>&t\» oi SX& 
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course. It niust be borne in mind that, on the ri 
side of the neck, at its lower part, the intei 
jugular vein diverges from the artery ; but on the 
approaches it, and sometimes crosses it, owing to 
formation of the innominate veins. As before n 
tioned, advantage may be taken of the natural ii 
space between the two heada of origin of the ste: 
mastoid to place a ligature on this portion of 
vessel, but it is very difficult for the reason just sta 
Another method of reaching it is to expose and di 1 
the sternal attachment of the sterno-mastoid, thei 
obtaining greater room and corresponding safety. 

Collateral circulation after ligature of the com 
carotid. — Supposing the vessel to be normal — thati 
say, that it gives off no branch before the usual 
furcation, the collateral circulation is very free, an 
re-established by vessels both without and within 
cranium ; thus the current of blood being arrestei 
the carotid, the subclavian of the same side bec( 
dilated, the work outside the skull is thrown \ 
the inferior thyroid branch of the thyroid axis; 
superior thyroid branch of the external carotid, 
profunda cervicis of the superior intercostal, and 
princeps cervicis of the occipital ; the vertebral d 
the work of the internal carotid, within the skull 

Ligature of the external carotid artery. — An inc: 
is to be made similar to that for tying the com 
carotid above the omo-hyoid, where the vessel is : 
superficial, and immediately beneath the skin, platy 
and superficial fascia, and a complicated plexu 
veins. The posterior belly of the digastric anc 
attendant muscle, the stylo-hyoid, should be d 
upwards towards the jaw, and the sterno-ma 
outwards ; the superior laryngeal branch of the \ 
lies usually just behind its short trunk. 

The collateral circulation after ligature of the ezh 
carotid would be readily maintained by its brai 
anastomosing so freely on the face with those oi 
opposite side, and by tihe texmYiiaX. *\yc&?&\&& of 
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I carotid (supra-orbital, ethmoidal palpebral, 
sal) with the facial, and by the profunda and 
s cervicis. 

tomy. — The attachments of the sterno-cleido- 
l to the clavicle and sternum occasionally re- 
livision, subcutaneomly, for the relief of wry- 
• torticollis, and considerable caution is requisite 
apparently simple operation, as there is a danger 
tiding the external jugular vein as it passes into 
ernal jugular, or even more important vessels, if 
ilumsily or hastily performed. The division 
be made about three-quarters of an inch above 
vicle. 

CAL ANAT.OMY OF THE SUBCLAVIAN REGION. 

uce markings. — The hollow which exists above 
3hind the clavicle is almost invariably well- 
l, even where there is a considerable quantity of 
;he neck ; and it is this space, with its numerous 
bs and varying conformation, which is of such 
1 import. This hollow corresponds with the apex 
lung, hence the necessity of auscultation at this 
when there is any suspicion of tubercle. It is 
;d anteriorly by the posterior border of the sterno- 
cnastoid ; behind, by the rounded anterior border 

trapezius — these muscles nearly meet above at 
:ranial attachment, where their aponeuroses are 
d ; below by the clavicle, and above by the 
g of the posterior belly of the omo-hyoid, and 
>r is formed by the first rib and the muscular 
res attached to it. 

pulsation of the subclavian artery can be felt 

bottom of the space as it crosses the first 
1 which it can be readily pressed for any 
on about the shoulder or arm. The positions 
scalene muscles, the cords of the brachial plexus, 
larly those of the fifth and sixth, and \tavi ro\xra& 

omo-hyoid, are also felt, and generaW$ \o \fc. 
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seen, as eminences beneath the integument, 
be borne in mind that the " triangle " formed 
crossing of the omohyoid is a result of dwwr.t\ 
the detachment of its aponeurosis ; no such 
interspace existing during life, the inner borde 
muscle lying behind the clavicle, and ite uppei 
only, being seen whilst in action. The chang 
appearance of the hollow immediately above and 
the clavicle is noticeable under certain drcumj 



Fig. IS. — Diagrammatic Section through the Centre of 1 
Clavicle, showing the relation of the subclavian vessel 

antero-poaterior direction. 
1, subclavian arterv; 2, subclavian vein; 3, anterior 
muscle; 4, first rib; 6, pectoralis major; 6, subclaviu 
7, clavicle; 8, cords of brachial plcius; 9, scalenus 
10, transverailia colli artery; 11, trapezius; 12, leva- 
scBpulse ; 13, rhomboid; 14, cavity of thorax. 

thus, in inspiration, it is considerably deepei 
during expiration becomes flatter, when the 
the subclavian vein is generally visible, Af 
various movements of the arm and of the davit 
considerable modifications of its form, and 1 
tions'of its contents— facts of great important 
Burgeon, The presence o£ a cernsaX tiV ota ttsa 
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«rvical vertebra, by throwing up the subclavian artery, 
night lead to a suspicion of aneurism. 

Compression of the subclavian artery is generally 
ieces3ary in amputations about the upper arm, and 
ery slight pressure is requisite. The thumb or finger 
5 to be slipped just behind the posterior border of the 
terno-mastoid, where it is attached to the clavicle, and 
n slight pressure being made in a vertical direction to 
be axis of the body, the pulsation of the vessel is 
sit; a little further pressure at the pulsating point 
impresses it against the first rib, and does not inter- 
ire with the circulation in the subclavian vein. The 
rculation may be controlled also, in many instances, 
y drawing the arm backwards, and forcibly depressing 
ie tip of the shoulder. 

Topography. — Beneath the skin is the superficial 
ficia, which is attached above to the superior curved 
tie, and below to the anterior border of the clavicle 
id sternum. The first structures met with, are the 
ascending superficial branches of the cervical plexus 
he acromial and clavicular), and a considerable number 
E lymphatic glands. Beneath the layer of the cervical 
iscia which covers in the space is a quantity of loose 
sllular tissue and fat, in which lie lymphatics and super- 
icial cutaneous and glandular vessels. The upper border 
»f the omo-hyoid, enclosed in its sheath of deep cervical 
ascia, is next met with, the anterior layer binding down 
he subclavian vein against the clavicle, which vein here 
receives the external jugular just behind the attach- 
ment of the sterno-cleido-mastoid. This lamina of 
facia is very strong, and by its resistance determines 
the passage of pus between it and the superficial layer, 
causing it to point superiorly. The deep cervical 
fascia in this region covers in the splenius, levator 
anguli scapulae, the scalenes, the cervical and brachial 
plexuses, and the subclavian artery and vein (vide 
"Cervical Fasciae "). Purulent collections developed 
between this and the preceding lamina do uo\> \kyy\\\, 
^ the axilla ; but in the case of abscess depeivdfcYA. cky 
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caries of the lateral portions of the cervical vertebra! 
the pus would follow the course of the brachial plena 
and pass into the axilla. Immediately behind the 
vein, internally, is the anterior scalene muscle ; and 




is: M, levator nnpuli scapulip; c, scalenus portions ; "' 
■at inn of serratus uiagnus ; E, costo-coracoid membn»J| 
■linlic vein: F. subclav' " ~ 



artery; k, subdiman 



*■ superHcial branch ; i, 

■in: L, supra-scapular vi 

plexus; •(, Scalenus auticus; o, phrenio nerve. 



f merging from behind this, and meeting the vein at a 11 
acuta angle in a plane superior to it, is the subclavto 
artery ; and in a plane more posterior, but above, a** 
the conh of the brachial jiWxwa. The anterior scalei* e 
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uscle is inserted into a tubercle (the scalene tubercle) 
1 the first rib, which is a guide to the vessel, and in 
ont of, and behind the tubercle are grooves on the 
b, in which lie, in the anterior, the subclavian vein, 
id, in the posterior, the subclavian artery, separated 
•om each other by the muscle. The supra-scapular 
."tery, a branch of the subclavian in the first part of its 
)urse (normally), with its vein, crosses the main trunk 
ist below the crossing of the omo-hyoid, and lies 
ong the upper border of the clavicle. The trans- 
ersalis colli artery, also a branch of the main trunk in 
le first part of its course, lies superior to the artery, 
ut beneath the cervical plexus it passes towards the 
"apezius, to reach the posterior border of the scapula, 
hese vessels are accompanied by veins, forming a 
lexus, which lies superficial to the artery, and may 
wse considerable difficulty in any operation in this 
igion. 

The subclavian artery is divided into three portions ; 

arises on the right side from the innominata, and 
a the left from the aorta. 

Relations of the subclavian artery in the first part of 
s course — 

The ascending portion — internal to the scalene mus- 
les, rather shorter on the right than the left side, is 
sparated from the sterno-claviculax articulation by the 
terno-hyoid and sterno-thyroid muscles, and com- 
mencement of the innominata veins — in the right and 
«ft side the relations are different : — 

On the right side, in front, are the subclavian vein 
*&d the vagus, the trunk of the sympathetic and 
phrenic nerves; extertmlly, the pleura and apex of 
lung ; 'posteriorly, the transverse process of the seventh 
cervical vertebra, and the recurrent laryngeal nerve. 

On the left side. — The vessel is at first deep, and 
follows the left side of the vertebral column ; between 
l } and the common carotid lie vagi and phrenic nerves, 
* next lies on the pleura, and is crossed at i\^.\\. K&5^fi& 
ty the subclavian vein. ... 
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Relations of the subclavian artery in its m 
portion — 

These are the same on both sides ; it here 
between the scaleni on the first rib, and has the c 
of the brachial plexus above and behind it. 

Relations of the subclavian artery in the third 
of its course — 

In front. — Integument, superficial cervical fa 
platysma, external jugular vein, and the venous pi 
before mentioned, descending cervical nerves, su 
vius muscle, supra-scapular artery, and clavicle. 

Above. — Brachial plexus, and posterior belly of' 
liyoid muscle. 

Below. —First rib covered by the first serratio 
the serratus magnus. 

Behind. — The middle scalene muscle. The arl 
branches given off are superior — the vertebral 
superior thyroid. 

Ligature of the subclavian artery in the third pa 
its course. — The point selected for placing a hg 
upon this vessel is just where it lies on the firs 
at the bottom of the hollow above described, 
not enclosed in a definite sheath like the carotid 
is bound down by a process of the deep cei 
fascia, derived from the aponeurotic investment o 
omohyoid. The incision is most advantage 
made, by drawing the integument down, and cu 
upon the clavicle, allowing it to retract afterw 
but this proceeding must be modified by cii 
stances. When the vessel is reached, just i 
emerges from behind the anterior scalene muscL 
needle must be passed round it from within, outxm 
and the end of the needle must be made to insi 
itself round the vessel closely, so as to avoic 
united cord of the eighth cervical and first < 
nerves, which lie immediately behind it. 

The collateral circulation developed after Ugah 
the third part of tJie subclavian artei % y, is as follow 

As the third portion xaieVy %\\ss> oft «wj \staa 
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Dd would pass towards the arm by the supra- 
• and posterior scapular branches of the thyroid 
lastomosing directly with the dorsalis scapuke 
axillary, on the dorsum scapulae. The internal 
ry trunk of the subclavian anastomoses with 
omio-thoracic, long thoracic, and subscapular, 
superior intercostal with the superior thoracic. 

IGICAL ANATOMY OF THE INNOMINATA. 



>ugh the innominata, anatomically speaking, 
to the thorax, yet any surgical proceeding in 
on w r ith it would be attempted in the lower 
the carotid region ; hence it has been thought 
e to introduce it into the surgical anatomy of 

te neck it, normally, ascends obliquely in tin* 
ide to the posterior aspect of the sterno- 
ir articulation, where it divides into the right 
an and common carotid arteries, and is about 
, or rather more, in length. 
ions. — From before backwards the structures 
; it are — skin, fascia, some fibres of platysma, 
tending branches of cervical plexus, sternal origin 
o-majstoid, a portion of the manubrium stemi, 
)f the sterno-hyoid and sterno-thyroid muscles, 

of thymus gland, left innominate, and right 
thyroid veins, and cardiac branches of vagus, 
ts outer side lie the right innominate vein, 
tnd pleura ; on its inner, the remains of the 
gland, and commencement of the left common 

and behind it is the trachea. It occasionally 

higher in the neck than at the sterno-clavi- 

ticulation, and may be seen pulsating. Its 

must be' carefully made out in performing 
omy, particularly in children, where the space 
i the operation is feasible is very limited, and 
ctures very close together, besides \\\v\sfcv \\w\ 
is very small and moveable. It so\SLe\.vavvA 
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gives off a branch to the thyroid body (the 
ima), which might lie immediately over the 
deep incision in tracheotomy ; and occasiona 
oft" thymic and bronchial branches. 

Liijature of the innominata. — In order to 
vessel for the purpose of ligaturing it, it mus 
out as much as possible from the deep 
occupies, by raising the shoulders and thro 
the head. Next, the sternal origin of the st< 
mastoid is to be exposed, by an incisioi 
anterior border, met by one along the upper 
sternum ; this tendon is to be divided, and 
lying origins of the sterno-hyoid and thyrc 
carefully divided. Beneath these musculai 
plexus of veins, chiefly derived from t! 
thyroid, which must be hooked aside, 
cervical fascia is next to be cautiously scrap 
and the origin of the common carotid exp< 
vessel serves as the guide to the trunk 
nominata. The left innominate vein must 
down, whilst the right innominate and intei 
veins, with the vagus nerve, are drawn outv 
needle must be passed from below \ u}. 
inwards, taking care that it is kept close to 
to avoid wounding the right pleura or tra 
lie behind it. The ligature should be appl: 
up as possible. The vessel may be reac 
incision in the mesial line of the jugulo-tra< 
and this incisiou should pass immediately i: 
between the sterno-thyroid, and thus divid< 
cervical fascia to which the great veins are 
attached ; if this be done, the vessel can 
from the trachea. 

Collateral circulation developed after lig 
iiifiotni/tata. — The right side of the heac 
would be supplied with blood by the inc 
the carotids with those of the opposite sic 
circulation in the right subclavian w( 
established by means oi its mVHra&tal \sr. 
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lating with the first aortic intercostal, assisted by the 
intercostal arteries, inosculating with the internal mam- 
mary, long thoracic, superior thoracic, and acromio- 
thoracic, and by the inosculation between the superior 
thoracic and deep epigastric. 

REGION OF THE NAPE OF THE NECK (POSTERIOR 

CERVICAL REGION). 

This region extends from the occipital tuberosity and 
superior curved lines above, to the seventh cervical 
vertebra below, and is bounded laterally by the trapezius. 
The8pinous processes of the three last cervical vertebra* 
can be felt through the integument, the seventh receiving 
the name of vertebra prominens. The integument is 
very tough and strong, containing a great deal of 
fibrous tissue, and not very vascular, and is a favourite 
seat of abscess or carbuncle ; the subcutaneous cellu- 
lar tissue contains a good deal of fat, and is united to 
the ligamentum nuchae, a tough fibro-elastic mass, 
extending from the occipital tubercle to the seventh 
cervical vertebra, separating the muscles on either side 
of tbe neck. Beneath the aponeuroses lies the trapezius, 
the aponeurotic attachment of which superiorly is 
Mended with that of the sterno-mastoid ; and sepa- 
rating these muscles from the succeeding layer is a 
dense fascia, continuous with the dorsal aponeurosis, 
heneath which are found the splenitis capitis and the 
levator anguli scapulae, the upper portion of the rhom- 
toidei, and serratus posticus superior ; next the corn- 
plexus, the trachelo-mastoid, and transversalis colli. 
In the fat and cellular tissue beneath this layer are 
several vessels of importance in the maintenance of the 
bilateral circulation after ligature of the subclavian or 
cwotid arteries — namely, the occipital, vertebral, pro- 
funda, and princeps cervicis. The occipital enters the 
region between the splenius capitis and obliquus 
*&perior, and lies between the splem.ua &v\& Ww 
complexus, and is afterwards distributed to t\\a s,ca\\y 
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its descending branch, the princep* cervicis, whi 
inosculates with the vertebral and the profun 
mrvici* branch of the superior intercostal, pasi 
between the complexus and semi-spinalis colli niuscl 
The profunda cervicis enters the region by passi 
luck wards between the transverse process of t 
seventh cervical vertebra aud the first rib. The ner 
found here are branches of the sub-occipital and 1 
posterior branches of the great occipital, and third a 
ft >urth cervical nerves. Beneath the integument ar 
number of lymphatic ganglia, which become engor^ 
in constitutional syphilis. Beneath the cellulo-fa 
layer are the muscles forming the sub-occipital 
angle, the recti capitis postici, internally, the obliqi 
superior and the obliquus inferior, the floor of wh 
triangle contains the curve of the vertebral art* 
perforating the posterior occipito-atlantoid liganu 
before it takes its course through the foramen magni 
and between this vessel, and the groove in the atlas 
the trunk of the sub-occipital nerve. 

VERTEBRAL COLUMN IN THE CERVICAL REGIC 

Owing to the curvature of the cervical spine, 
prominence of the second and third cervical vertebn 
the pharyngeal cavity can be readily recognized f 
the mouth by palpation. 

The cervical spine is liable to dislocation from 
great mobility of the articulations, and, from the 
that the articular surfaces are nearly horizontal, 
location without fracture may take place. In the s 
between the first cervical vertebra and the occiput 
cord may be readily reached by a mere puncture —a 
which should not bo forgotten bv the medical le 
An injury to the cord above the third would impli 
the phrenic nerve and paralyse the diaphragm, and 
rise to sudden asphyxia, causing instantaneous deal 

If the lower portion of the cervical cord be div 
there will bo paralysis \x>t\\ oi W\^ xj^ex otA l< 
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fcremities, and the respiration would be entirely 
rried on by the diaphragm. If the injury be oppo- 
se the sixth cervical vertebra, there would be only 
tftial paralysis of the upper extremity, owing to that 
>rtion of the brachial plexus given off from the cord 
wye this spot being unimplicated. 
The cervical spine is occasionally the seat of spina 
fida, an arrest of development in which the spinous 
•ocesses or the laminae are absent or separated, 
lowing of the bulging of the meninges beneath the 
tteguments. In spina bifida in this region, the spinal 
)rd and its nerves are generally adherent to the 
arietes of the tumour. (For course taken by pus in 
pinal caries, vide " Fasciae of Neck.") 



CHAPTER m. 

SURGICAL AXATOMY OF THE THORAX.* 

The ammed anatoniv of the thorax is rather the V 
vinco of the physician than that of the surgeon, yet 
the same time there is so much in common with reg 
to physical examination, that it will be advisable 
devote some little space to the subject 

In the region of the thorax it is intended to incl 
that portion of the body comprising the parietes 
the chest, which contains the heart, lungs, and 
contents of the posterior mediastina. The interio 
lxnmded. «(/vn«»Wv. by the superior aperture of 
thorax (that is to say, the bony ring formed, behind, 
the bodv of the tirst dorsal vertebra: on either side 
the first ribs : and anteriorly, by the upper part of 
manubrium sterni) ; anteriority by the sternum ; 
teriorly, by the vertebra? : inferiorly, by the diaphra 
and laterally, by the ribs and intercostal must 
above the limit of the diaphragm, to the exclusio 
such structures as are regarded as belonging to 
upper extremity — namely, those entering into 
formation of the axilla, which region will be hem 
described. 

The general form of the thorax is that of an 
verted cone. It is flattened from before backward: 
that it presents in section an ellipse, whose gw 
axis is transverse ; in the child, however, this sec 

* For the intimate relations of the contents of the thorai 
Htndent is referred to Braune's "Atlas of Topographical Anato: 
(Translated by Author.) 
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almost circular. After the removal of the upper 
Ltremities, it takes the form of a right cone. The 
ivity enclosed by these limits is not of the same 
intensions as that of the cavity contained merely 
r ithin the bony limits, since the diaphragm represents 
n arch, mounting up as high as the fifth rib in front, 
3 that some of the abdominal viscera (liver, stomach, 
pleen, transverse colon, pancreas, and duodenum) are 
ridden by the thorax. Hence the thorax and 
bdomen are so reciprocally united, that any instrument 
frhich traversed the thorax at its inferior part would, 
)f necessity, penetrate both cavities. 

The relation of the structures passing through the 
superior aperture of the thorax would seem to form a 
suitable connexion between the regions of the thorax 
and neck. Supposing a section be made, following a 
plane passing through the upper part of the first 
doTsal vertebra behind, the upper borders of the 
first ribs laterallv, and the manubrium sterni an- 
teriorly, the following structures would be seen 
passing from before backwards, between the apices 
of the lungs. In the middle line are the origins 
of the sterno-hyoid and sterno-thyroid muscles, and 
a lax cellular tissue, in which are the remains of the 
thymus gland, the inferior thyroid veins, the trachea, 
oesophagus ; and, in the groove separating them, the 
recurrent laryngeal nerves ; and on the left side the 
thoracic duct. At the sides the internal mammary 
yessels, the innominate veins, and on the right the 
innominate artery, with the vagus nerve lying between 
it and the innominate vein, and on the left the common 
carotid and subclavian arteries, with the vagus between 
them, the phrenic and cardiac nerves, the trunk of the 
fympathetic, the longi colli muscles, and the superior 
intercostal arteries and first dorsal nerves. 

Auscultation and percussion. — Before going into any 
details of structure it would seem advisable to point 
°nt the relations of the contents of t\ie tYiarax. to J 0&» 
^alls of Hhe chest — such, in fact, as relate to Wie wasrcaX.- 
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tation or percussion of tlia lungs, heart, and gratf 
vessels. As, however, these matters are to be found ii 
works specially devoted to the subject, it is propose! 
merely to ]>oint out the chief anatomical bearings o 
the contained viscera. 

Position of the lungs with regard to the surfaa.- 
Presuming the body to be normal, their position witi 
regard to the thoracic walls is as follows : The apto 




1, situation of pulmonary orifice: 2, Ifift anriculo-ventricu! 
orifice ; 3, orifice of iiorta ; 4, right auriculo-yentricular orifc 
6, limit of the anterior ami inlVriur Iwirdcr of left lung it ra 

gete expiration ; 6, ditto of right lung ; 7, limit of left lung 
spiration ; 8, ditto of right lung in inspiration; 9, limitofplea] 
10, ditto; 11, superior onl-de-ma of li-ft lung; 12, ditto of ri( 
lung; 13, right auricle: 14, right auricular appendage : 1S,1 
auricle; 16, limit of diaphragm in complete expiration; 
ditto, ditto ; 18, ditto, ditto, in complete inspiration. 

lie beneath the scalenus anticus muscle and the sr 
cJavian artery, separated \rj tW cEscnjriSM^is, \mdst 
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I anterior portion of the bodies of the first and 
ond dorsal vertebrae. The bases of each are sepa- 
ed from the abdominal viscera by the diaphragm, 
t of the right being considerably hollowed out by 

bulging upwards of the liver, as far up in the thorax 
the fifth rib ; that of the left is hollowed out to a 
3 degree by the projection of the stomach, spleen, 
i left lobe of liver. 

The inner margin of the right Itmg passes vertically 
ffn the middle of the sternum, with a slight incli- 
;ion to the same side, as far as the sterno-xiphoid 
iculation. 

TJte inner margin of the left lung lies parallel with 
it of the right, about as far as to the fourth costal 
tilage, where it passes outwards along this cartilage 

a short distance, and then descends obliquely 
inwards and backwards, a little internal to the 
>ple, nearly as far as the seventh rib. 
Position of the heart with regard to the surface. — The 
irt lies obliquely, and during expiration is nearly 
rizontal, its base being to the right and apex to the 
t side. The base corresponds to the interval between 
J fifth and eighth dorsal vertebrae, and its apex to a 
;le below the left fifth rib, to the left of its junction 
th its cartilage, while the impulse is to be felt in the 
arspace between the cartilages of the fifth and sixth 
«, internal to the nipple. Its upper border corre- 
onds to a line on a level with the upper borders of 
e third costal cartilages, and its lower border to a 
ie extending between the articulation of the ensiform 
Mi the costal cartilage on the right side, to the 
fcition of the apex. Hence, for auscultation of the 
»e, the spot is the upper border of the third costal 
Ktilage, and for the apex, a point about two inches 
-low the nipple, and one inch towards the middle 
&e of the body. 

Position of the great vessels with regard to the surface. 
-The right auriculo-ventricidar opening is \rehi\idL ^ha 
entoe of the sternum, on a line with the \o\?et xaax^gaft. 
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of Die articulation of the cartilage of the fourth lib 
with it The left auric ido-ventricular opening is about 
three-quarters of an inch lower than the pulmonaiy 
orifice. 

The orifice of the pulmonary artery is on a line 
with the ajMice between the junction of the second and 
third costal cartilages with the sternum, being to the 
left and close to that bone. 

The orifice of live aorta is at the commencement of 
the ascending portion of the arch, and is on a line 
with the junction of the third costal cartilage of the 
left side with the sternum. The arch attains the level 
of the upper border of the second costal cartilage of 
the right side at its junction with the sternum. (Ncto- 
— These relations vary slightly in the works of son* 6 
authors, but those mentioned above will be foufl** 
correct for practical purposes.) 

WALLS OF THORAX. 

The region of the walls of the thorax may lie co* 1 " 
veniently described surgically, as sternal; costal, &* & 
phnnj)tHttic y and spinal. 

The sternal region consists of the sternum itself, t^* e 
chondro-sternal articulations, and of the structul*^ 9 
which immediately cover them — viz , integument, si* \ 
cutaneous cellular tissue, aponeurosis of pectoral^ 
major, sterno-mastoid, rectus abdominis, and oct?**' 
sionaUy fibres of the rectus sternalis muscles. * 

It is surgically of importance, as being the seat ^ ' 
fractures, of dislocations of the clavicle from it, ** 
necrosis and caries, or of gummata The mechanism of tl * 
sterno-clavicular articulation, which possesses an int^*"' 
articular fibro-cartilagc and two synovial membrane** 5 ' 
allows of motion in almost all directions, and largely 
assists in the five- play of the shoulder. The peculiari*.^ 
in the construction and the curved form of the clavicle 
serve to break the effect of shocks or blows upon tl** 
shoulder or upper limb. On the right tide \*Va stem**" 
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clavicular articulation is immediately in front of the 
innominate artery and subclavian vein, whilst on the 
irft it is in relation with the left subclavian vein and 
the interspace between the left common carotid and 
subclavian arteries ; the inter-clavicular space lies im- 
mediately in front of the trachea. Posteriorly and 
below, the sternum is covered by the triangularis sterni 
muscles, and laterally j s j n relation with the internal 
mammary vessels. The sternum is liable to fraeturcs, 
and dislocations from it of the clavicle— an accident 
which may occur in any direction but downwards, 
uwing to its close relation with the cartilage of the 
first rib (vide "Region of Clavicle"). 




Jig. 21.— Section at tixth Right Intercostal Space, at the junction 
at the anterior and posterior thirds. 

1, aponeurosis covering the internal intercostal muscle; 2, internal 
mletcoital muscle ; 3, pleura; 4, intercostal vein; 6, intercostal 
"tetj ; », intercostal nerve ; 7, perratua magnua ; 8, its aponeu- 
"■«: 9, aponeurosis eo»erinR external intercostal muscle; 
1*. external iuteicostal muscle. 

The costal region, which is bounded anteriorly by 
tie itemum, laterally by the sides of the bodies of the 
nhs, and inferior! y by the diaphragm, presents several 
points of surgical importance, since it contains the 
"isinrnary gland, the ribs, and the intercostal spaces. 
It is covered in anteriorly and posteriorly aWifcVj 
belonging to the region ol Wis ta^et 
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extremity, in front by the greater and lesser pecfcor 
muscles with their aponeuroses, and behind by tl 
scapula and the muscles attached to it and betwe< 
the external borders of the scapular and pectot 
muscles, the ribs and the humerus is a special region- 
the axilla. 

The ribs. — The direction of the ribs is oblique frc 
above downwards, and from behind forwards, so th 
their posterior extremity is considerably higher tto 
the anterior, and a knowledge of the relation of the ri 
to a horizontal plane passing through the body is oft 
of use — thus, the first in front corresponds with i 
fourth behind, the second to the sixth, the third tot 
seventh, the fourth to the eighth, the fifth to the nint 
the sixth to the tenth, the seventh to the elevent 
Owing to the nature of the articulation of the ri 
with the sternum, the position of fracture may 
readily made out by percussing the latter bone. 

The close neighbourhood of the ribs to the lun 
and pleura, liver and diaphragm, renders fractures 1 
direct violence often very serious from puncture 
these structures by the fragments. In indirect violen 
the rib is broken, as a rule, near the angle, and woun 
of the intercostal arteries are rare ; these vess< 
are, from their position, difficult to secure. 

The intercostal spaces vary considerably in exten 
thus they are wider during inspiration ; the ro< 
remarkable variation in the interspace is at its midd 
as here, during expiration, the ribs occasionally f 
proximate so closely that their edges are in absoli 
contact. 

The operation of paracentesis thoracis or tappi 
the thorax, in pleurisy, emphysema, or the pointi 
of an hepatic abscess, is usually performed betwe 
the fifth and sixth ribs, just behind their middle, a 
never behind the angle, because of the size of the int 
costal arteries at this point, and moreover on accoi 
of the thickness of the lasers of muscle. Some pre 
a point situated an inch or mote "below the angle of i 
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japula, between the seventh and eighth, or eighth and 
inth ribs, the instrument being passed just above the 
pper border of the rib, so that the intercostal vessels 
nay be avoided. On the right side, it is advised to 
mncture through an interspace higher, on account of • 
he position of the liver and diaphragm' on that 
jide. 

Each intercostal artery is accompanied by a vein and 
nerve, the nerve being superior to the artery in the 
upper intercostal spaces, but below it after the fourth 
Mr sixth space. They are protected from pressure, 
whilst the intercostal muscles are acting, by being 
enclosed in tendinous bands which are attached to 
the ribs. 

The internal mammary artery belongs properly to 
the cavity of the chest, lying on the left side in the 
anterior mediastinum, whilst on the right it is so over- 
lapped by the lung as to be excluded from the space. 
It lies behind the cartilages of the ribs and the 
sternum, upon the pleura, and at a short distance from 
the margin of the sternum. It is given off from the 
snhclavian opposite the vertebral, and passes into the 
thorax in relation with the phrenic nerve, which 
crosses it anteriorly and then descends internal to it. 
Awo veins, which usually unite to form a common 
hunk, accompany it. In the upper part of the chest 
it is covered in by the costal cartilages and internal 
totercostals, whilst below it lies between the triangu- 
laris sterni and the pleura. Its chief inosculating 
branches are given off at the interval between the 
Wh and seventh cartilages, they are musculo-phrenic 
*&<! superior epigastric. 

Wounds of this vessel, especially if situated where 
rthas any bulk, i.e. y between the first and seventh ribs, 
a *e serious. It can be tied easily in the first three 
totercostal spaces, by making an oblique incision 
a hbut two inches long from without inwards, and at 
a hout three or four lines from the bolder oi \\\» 
sternum, and the structures divided in reaching it src — 
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integument, cellular tissue, origin of pectoralis ma, 
internal intercostal muscle. Owing to its free ana 
moses, of course both ends of the wounded ve 
require ligature. 

♦ MAMMARY REGION. 

This region presents for examination the skin, 
subcutaneous layer of fat, the mammary gland it 
a cellular layer, the aponeurosis of the pectoralis mi 
the pectoralis major itself, the ribs, and interc< 
spaces. 

The skin varies in thickness according to its Iocs 
excepting over the nipple and areola it present! 
peculiarity. The areola is pink in virgins, and bec< 
brown during and after childbirth ; it contains i 
twenty or thirty tubercles formed by group 
sebaceous follicles ; whilst the skin which cover 
gland is very freely moveable over it, the skin oi 
areola is very adherent and immoveable, and the 
no fat beneath it. 

The subcutaneous fatty layer gives the characte 
form to the breast, and sends processes betweei 
lobules of the gland. 

The mammary gland is situated in front of the 
toralis major, towards the lateral aspect of the r 
of the chest, and corresponds to the interval bet 
the third and seventh ribs (the male nipple lies o 
fourth rib). It is a racemose gland, and is intin 
associated with the generative functions. It is 
posed of a certain number of independent lobe 
lobules of which open into the lactiferous ducts, ' 
uniting form larger ones, terminating in an exc 
duct ; these ducts are generally from fifteen to t 
in number, and converge towards the areola, and be 
the nipple become dilated into sinuses, before p 
ting its summit by separate orifices. A large n 
of muscular fibres exist in the nipple, to which 
its erectile property. 
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The cellulo-fatty layer beneath the gland separates it 
rom the aponeurosis of the pectoralis major, and gives 
b its peculiar mobility. It is occasionally the seat of 
hscess known as retro-mammary; the pus usually 
joints at the anterior fold of the axilla. 

The breast is freely supplied with vessels, the arteries 
)eing derived from the internal mammary, the axil- 
lary, and the intercostals ; the veins are both super- 
ficial and deep — the superficial are seen beneath the 
subcutaneous cellular tissue and are very much dis- 
tended during pregnancy, whilst the deeper ones follow 
the course generally of the arteries. An anastomotic 
aide of veins is seen around the base of the nipple. 
The lymphatics are also arranged as superficial and 
deep : the former are immediately beneath the inte- 
gument and pass into the axillary glands ; the latter 
•et accompany the galactiferous tubes, and pass into 
the cellular tissue beneath the gland, also to join the 
jpftnds in the axilla and the intra-thoracic ganglia. 
The nerves are derived from the intercostals. 

The breast is the seat of many forms of tumours 
rtich necessitate its removal, and its great vascu- 
larity may give rise to severe haemorrhage during such 
Jpemtions; it is advisable therefore in such cases to 
Bttke the inferior incision first, to avoid, if possible, 
toy complication, owing to the parts being obscured by 
Mood. 

Mammary abscesses ought to be opened vertically 
i^o avoid " pocketing " and the formation of sinuses), 
taely and deeply, to insure the exit of all matter. 
Moreover, these incisions should, if possible, be 
"lade parallel to the course of the galactiferous ducts, 
tf near the nipple, in order to avoid cutting across 
them. 

The diaphragmatic region, constituting the floor of 
&e thorax, is formed by the diaphragm which consti- 
tutes the septum between the thoracic and abdominal 
y u*eTa, and is the muscle of normal respiwAivoix. \\» 
height 0r the amount of encroachment upoix \tafc VYvotox. 
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during ordinary respiration, depends in some m 
upon the amount of distension and the size of 
abdominal viscera in immediate relation with it- 
the stomach, intestines, and the liver. During n 
expiration the right arch ascends to the level « 
fifth rib. Forced expiration brings the right a: 
the muscle — that above the liver — to a level wil 
fourth costal cartilage in front, with the fifth, 
and seventh ribs at the side, and with the eigh 
behind. The left arch is lower than the right \ 
ribs. During forced inspiration the muscle dei 
to the level of a line extendiug from the en 
cartilage to the level of the tenth rib. 

The under surface of the diaphragm is peri 

by three large foramina: — (1) The aortic, i 

between the pillars of the muscle and spinal cc 

transmits the aorta, the thoracic ducc, and th< 

azygos major. (2) The caval, quadrilateral in 

and incapable of constriction, transmits the i 

vena cava. (3) The oesophageal, elliptifora 

capable of constriction, transmits the cesop 

also the vagi nerves, the left being in from 

either side of the attachment of the diaphrt 

the xiphoid cartilage is a space where the in 

tissue is wanting, so that between the abdominal 

and that of the anterior mediastinum there is ; 

munication, filled in by a little cellular 

through which pass some lymphatics from the 

and occasionally a diaphragmatic hernia. (Tl 

tions of the pleurae and peiitoneuni to the diaj 

will be considered later on.) 

Collections of pus forming in the thoracic 
may find their way through these spaces ; mc 
as the diaphragm separates the right lung fr 
liver, abscesses forming in this latter viscus ma; 
be discharged by the bronchi or into the 1 
cavity. 

Penetrating wounds of the diaphragm a 
serious, partly on account oi \^mot\:W,^ a.iu3 
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from the fact that the viscera, both of the thoracic and 

abdominal cavities, may be implicated ; and partly on 

account of the intimate connexion with it of large 

serous cavities, the pleurae, the peritoneum, and the 

pericardium. 

Occasionally paralysis of the diaphragm occurs with 
ascites, or may be owing to a wound in the neck or 
spinal column, implicating the phrenic nerve. 

An approximation of the course taken by a bullet 
or a weapon penetrating the walls of the thorax from 
its anterior or lateral aspects, may be gathered from 
the following facts : — That the heart would be reached 
by a wound traversing the chest at right angles, above 
the sixth rib, and that its apex lies about an inch and 
a half from the surface. Wounds in the mesial line 
would involve the heart and great vessels, whilst 
more laterally they would implicate the lungs ; the 
position of the trunk and branches of the internal 
niainmary artery renders penetrating wounds of the 
intercostal spaces near the sternum very serious. 

A wound penetrating the sternum, on a line with^the 

tipples, and striking upon the vertebra at right angles 

' with the axis of the body, would traverse three 

! cavities of the heart, two ventricles, and the left 

auricle. 

If an instrument traversed any of the lower inter- 
c °stal spaces during inspiration, it would wound the 
base of the lung, the diaphragm, and corresponding 
abdominal viscera, but during expiration would avoid 
the lung. 

Spinal region of thorax. — The posterior wall of the 
thorax is formed by the dorsal spine and its coverings, 
a nd is represented by a region bounded superiorly by 
the last cervical, and inferiorly by the first lumbar 
Vertebra, and laterally by the angles of the ribs. 

The integument is very thick and dense, and contains 
a quantity of sebaceous follicles ; the subcutaneous 
^Uular tissue is intimately united to the &\>\T\!au& \rto- 
Ce8 8e8 of the dorsal vertebrae (which can \>e p\&\x\V$ i^X» 



116 SURGICAL ANATOMY 

throughout the region), thus preventing fluid infiltratii 
or pus appearing superficially, except along the sides 
these processes. The dorsal aponeurosis invests £ 
anterior and posterior surfaces of the trapezius ai 
latissimus dorsi, uniting superiorly with the cervicj 
and inferiorly with the lumbar aponeurosis, splitting 
enclose the serrati postiei ; it is attached to the s| 
nous processes of the dorsal vertebrae and tubercles 
the ribs, enclosing all the muscles of the back, ai 
separating the superficial from the deep layer. Tl 
first layer of muscles consists of the lower part of tl 
trapezius and the latissimus dorsi, the former ov€ 
lapping the latter. Beneath these muscles lie t] 
rhomboidei and serrati postiei. The deep layer consis 
of the sacro-lumbalis internally with its accesso: 
muscles, and the longissimus dorsi externally also wi' 
its accessory muscles; between them superiorly, tl 
lower portions of the splenius colli, complexus, ar 
tvansversalis colli ; deepest of all, the transversospinal 
and levatores costarum. 

A small triangular space uncovered by muscle exis 
at the point where the trapezius and latissimus doi 
diverge. The space is bounded by the two muscles ju 
named towards the spine, whilst externally it is coi 
pleted by the inferior angle and vertical border of tl 
scapula. From the fact of its being uncovered 1 
muscle it is available for auscultation. 

The vessels met with are dorsal branches from tl 
intereostals and the posterior .scapular, and the nerv 
are the dorsal branches of the spinal, with some fe 
branches from the cervical plexus and spinal acce 
sory. 

Vertebral column in the dorsal region. — With r 
gard to the skeleton of this region, the arrangement < 
the dorsal vertebrae renders simple dislocation almoi 
impossible, and when displacement does occur it woul 
seem to be invariably associated with fracture of son 
portion of the spinal column. The spinous processe 
from their position, are often iractvx^d. 
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The dor3al spine is very often the seat of caries, 
or disease of the intervertebral substances, inducing 
angular curvature and paralysis of the lower limbs 
from pressure on the cord. 

In abscesses connected -with caries of the transverse 
processes, or laminae of the dorsal vertebrae, the pus, 
in consequence of the strong fascial lamina between the 
superficial and deep muscles, instead of passing towards 
the surface, gravitates into the inferior portion of the 
ttgion, and occasionally extends into the axilla. 

When the disease consists in caries of the bodies 

of the vertebrae and abscesses form, the course taken 

hy the pus will depend upon the part of the spine 

vhich is the seat of disease ; it generally escapes 

between the pillars of the diaphragm, and passes 

beneath the fascia, along the side of the aorta 

^d iliac arteries, pointing in the abdominal parietes, 

<*bove Poupart's ligament. If the abscess depends 

fcpon disease of the lower dorsal vertebrae, the pus is 

( *Uected forwards by the sheath of the psoas muscle, 

***<! points below Poupart's ligament, in the front 

°£ the thigh and external to the vessels. The 

PUs sometimes passes backwards, forming dorsal 

abscess. If it gets into the subperitoneal areolar tissue 

*** the pelvis, it may find its way into the perineum by 

*•**« side of the rectum, or pass out of the great sciatic 

**otch, and appear in the region of the great tro- 

e llauiter. 

Injuries to the cord in the dorsal region, if below the 

^cond dorsal vertebra, do not affect the upper ex- 

t*?emity, but the respiration is greatly affected, owing 

t*> implication of the nerves supplying the intercostals 

***d abdominal muscles ; moreover, there is paralysis 

off all the parts supplied by the nerves below the seat 

^ of injury. 
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CAVITY OF THE THORAX. 

As this region can scarcely be considered as "with 

the province of giiryiml anatomy, at all events in 

limited a work as the present, it is proposed the 

fore to allude to it as shortly as possible. Its practi< 

hearings to the surgeon seem rather to depend up 

the relations of the contents to the parietes, which hs 

been already discussed, both as far as physical diagnc 

and injury are concerned ; and considerations w 

respect to aneurism of the aorta or its great trunks 

subjects rather for systematic surgery. Since operat 

proceedings on the oesophagus, trachea, or great vesi 

arc instituted in the neck, the chief anatomical beari 

of these structures will be found described in the cha] 

on the Surgical Anatomy of the Neck. 

The cavity of the thorax is most conveniently 
scribed for reference as divisible into two plei 
cavities, separated in the lower four-fifths of the ci 
by the three mediastiana, and in the upper fifth by 
great vessels springing from the arch of the aort 
region called by Professor Wood, the cervtco-thorc 
The posterior wall of this division, he makes the tl 
upper dorsal vertebra? and their intervertebral substan 
and the intervertebral substance between the third 
fourth the anterior — the manubrium sterni, and u] 
fourth or fifth of the anterior mediastinum; on ei 
side the apices of the lungs and pleurte. 

The anterior mediastinum is bounded as follow* 
Anteriorly, by the sternum and left costal cartilaj 
posteriorly, by the pericardium, for the lower tfc 
fourths or four-fifths, and for the rest, by the cen 
thoracic region ; laterally, by the pleura. The ml 
mediastinum contains the heart and ascending por 
•»f the aorta and arch, phrenic nerves and vessels, 
i* limited behind by the fibrous pericardium and the 
1 i terated ductus arteriosus. * The posterior mediasth 

* Tide Professor Wood. F.R.S., on Rations of A< 
44 Journal ci Anatomy ai»d Pb\asAo^y " xdL m. 
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ited above by the left portion of the arch, 
>y the lesser muscle of the diaphragm ; laterally, 
cavities, roots of lungs, and ligamenta lata pul- 
u 

ontains the bifurcation of the trachea and the 
i, vagi, oesophagus, hinder part of root of Jung, 
jurrent laryngeal nerve of left side, descending 
azygos major vein, thoracic duct, and great 
mic nerves. 



CHAPTEK IV. 

SURGICAL ANATOMY OF THE UPPER EXTRI 
REGION OP THE SHOULDER. 

Surface markings, — The convexity of the s 
is due to the deltoid muscle, and the globular ] 
the humerus. The bony processes, the coracoi* 
mion, spine of scapula, globular head of humei 
the entire extent of the clavicle, can be readi 
and their exact relation with regard to each other 
be noticed and compared, and their respectiv 
ing8 with the other bony prominences of th< 
extremity carefully studied, both at rest and in 
The precise relations of these surface markings 
the utmost importance in the diagnosis of f 
dislocation, or other injury to the shoulder-joii 
moreover, they serve as guides for the direc 
the knife in amputations or excisions. Wh 
arm hangs along the side with the palm tuwi 
wards, externally, the acromion, epicondyl 
styloid process of radius corresponds, and info 
the head of humerus, epitrochlea, and styloid 
of ulna. 

Anterior and lateral aspects of the shoulder.- 
riorly, immediately below the clavicle, is a fc 
which the pulsations of the first part of the t 
artery can be felt, and which hollow may be obli 
by the presence of axillary tumours or disloca 
the humerus forwards. 
Externally, the roundness oi \tae ^roldst is 
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the deltoid muscle, beneath which, and below the 
rhanging process of the acromion, can be felt the 
)ular head of the humerus. This portion of the 
e is sometimes very large in proportion to the 
culation, and might be mistaken for a displace- 
it. In any dislocation, however, the rotundity of 
shoulder gives place to a characteristic flattening ; 
there is impairment of the movements of the joint. 
Qg the anterior border of the deltoid is a groove 
veen it and the upper fibres of the pectoralis 
Dr, in which lie the cephalic vein and a branch of 
acromio-thoracic artery. The skin of this region 
ery thick, and glides easily over the underlying 
les, owing to the presence of bursse, which are 
)me individuals more or less developed, according 
le use made of the. shoulder by their occupation or 
It — thus, by carrying a ladder or a hod of mortar, 



CLAVICULAR REGION. 

he scapuloclavicular articulation, often distinct 

ugh the slight prominence of the clavicle upon the 

mion, forms the tip of the shoulder. 

his elevation of the external extremity of the 

icle, if very much marked, may be mistaken for 

^location. 

b the upper border of the clavicle is seen the attach - 

t along its sternal portion of the outer fibres of 

8terno-cleido-mastoid, and along its acromial portion 

anterior fibres of the trapezius. 

elow are the attachments of the pectoralis major 

mally, and externally the deltoid. 

he clavicle can be felt in its whole extent, owing 

a subcutaneous position, and from being so exposed 

iable to fracture. Again, its structure, its curves, 

eh intensify the shocks of indirect violence, and 

want of support posteriorly, all contribute torc«tfi& 

frequency of the accident. 
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If this fracture takes place at its centre, the d 
placement of the outer fragment downwards, f 
wards, and inwards, is due to the weight of 1 
arm, anil to the action of the deltoid, pectorf 
major, and subclavius. The inner fragment is oc 
sionally tilted upwards, but only when the clavicu 
fibres of the sterno-cleido-mastoid are in action, as 
rotation of the neck, the strong ligamentous atta 
ment to the rib (costo-clavicular), and perhaps i 
clavicular fibres of the pectoralis major, retaining it 
place. The slightness of the displacement on tract 
of the acromial and sternal extremities is also due 
their strong ligamentous attachment. The clavicle 
separated from the upper part of the axilla and 
contents by the subclavius muscle and its aponeuros 
behind its sternal extremity is the junction of 
internal" jugular vein and subclavian vein runn 
closely along it ; behind its upper border are 
supra-scapular vessels, which are liable to be inju 
in fracture of the bone or operations upon it. 

The internal extremity of the clavicle articulates^ 
the sternum by a saddle-shaped joint, possessing 
inter-articular fibro-cartilage, attached above to 
clavicle, and below to the sternum and two syno 1 
membranes, the office of the cartilage being to Iff 
shock between the two surfaces. Moreover, this 
tremity of the collar bone articulates with the first 
Notwithstanding the powerful ligaments between tl 
points, the clavicle is liable to dislocation anterio 
posteriorly, and superiorly. 

With regard to the acromio-clavicular articulatioi 
possesses very slight movement, but is often the 
of dislocation, which occurs after a severe fall on 
shoulder, the supra-acromial form being the most 
quent, and, if complete, the coraco-clavicular ligam< 
are generally torn. 

It is worth recollecting that the inter-articular s] 

is situated exactlv in the course of a vertical 1 

jessing through the middle oi VY» viXenst aa^ec 
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the upper arm ; this is useful in diagnosing the 
nature of injuries affecting the shoulder. 

External aspect of the shoulder, or deltoid region. — 
The deltoid nmscle forms the external boundary of the 
region of the shoulder. The subcutaneous tissue con- 
tains the terminal twigs of the acromial branches of 
the descending clavicular nerves, and of the cutaneous 




Fig. 22. 



ti waiBry artery ; 



o-coracoid membrane ; 



j. ... . _. . _ jnco-KCiwmial ligament; f, deltoid 

jjt lad pulled back; o, pecto'alis minor; H, long head of 
Weeps; i. abort head of biceps and coraco-bracbialis; x, cir- 
*M]llex vessels and nerve ; l, head of humerus seen through 
capsule, upon which is a portion of the bursa between it and 
J* deltoid: n, posterior portion of this bursa between the 
™loidand n-apular muscles; N, brachialis antrcus; O, triceps. 

Mwiches of the circumflex nerve and aiteij. Tt» 
»puMnriwis of the deitoid completely cOTetft *&» 
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muscle, and is continuous with that of the upper i 
and axilla, sending down septa between the ban* 
of the muscular fibres, and passing beneath it, is < 
tinuous with the deep fascia. The deltoid its 
arising from the outer half of the clavicle and 
lower bonier of the spine of the scapula, after 
convergence and interlacement of its fibres, is inse 
into the roughened surface on the outer aspect of 
humerus. 

Immediately beneath this muscle is a large bi 
often multilocular, which lies between it and the 
vex head of the humerus and the acromion proc 
the insert k»ns of the supra- and infra-spinatus, 
teres minor muscles into the greater tuberosity, 
passing round the surgical neck, the posterior tin 
flex vessels and circumflex nerve ; the bicipital grc 
in which lie the long head of the biceps and 
anterior circumflex artery ; the coracoid process, 
the short head of the biceps and coraco-bracl 
attached to it, a quantity of loose cellular ti 
and the capsular ligament. Severe blows upon 
shoulder frequently cause effusion into the 1 
above named, and render diagnosis of the precise ir 
extremely difficult, and suppuration in its cavity 
be mistaken for disease of the articulation. In the 
of effusion of blood into the cavity, the post 
border of the axilla will become discoloured a 
days after the injur}-. 

Posterior aspect of the shoulder, or scapular regie 
The spine of the scapula is seen directly beneath the 
as a furrow in muscular persons, and as a prom 
ridge in emaciated subjects, terminating in its 1 
acromion process, which overhangs the articuh 
Above and below the spine are the supra- and 
spinous fossae, filled in by muscle, the superior 
than the inferior, owing to the attachment of the 1 
zius along the upper border of the spine. The in 
angle of the scapula is just beneath the su 
having sometimes fibres oi Wie, \&X>\&gKXHa& 
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ached to it, which muscle, as it sweeps forward 
wtrds the arm, forms the posterior border of the 
ilia; occasionally the scapula becomes dislocated 
er the upper edge of this muscle, or rather the 
uscle slips beneath the scapula. 
The supra-spinous fossa contains the supra-spinatus 
uscle, between which and the bone lie the supra- 
apular vessels and nerve, the nerve passing below 
e supra-scapular ligament and the vessels over it; 
esc vessels, after supplying the supra-spinatus muscle 
id the nerve, wind round the root of the acromion 
to. the infra-spinous fossa, and there the impoftarrt 
osculation takes place between the dorsalis scapulae 
d posterior scapular, which becomes greatly deve- 
ped after ligature of the subclavian in the third part 
its course, playing a chief part in the maintenance 
the collateral circulation for the supply of the arm. 
i front of the scapula, between it and the ribs, is 
e 8ubscapularis, a multi-penniform muscle, the full 
Jvelopment of which gives such an appearance of 
>pth to the thorax in muscular persons. Beneath the 
ndons of the muscles inserted into the greater and 
sser tuberosities are large bursse, occasionally commu- 
icating with that beneath the deltoid, and with the 
rnovial sac of the shoulder-joint ; inflammation or 
lppuration of which may be mistaken for glandular 
iflammation or for axillary aneurism. 
The bursa between the latissimus and the scapula 
ometimes developes enormously, passing below the 
>wer border of that bone, and extending upwards 
eneath the subscapular muscle, or between it and the 
°ue. A point of value in diagnosis of tumours of 
his kind is to put the latissimus dorsi in action 
Pposing it, bv placing the back of the hand in the 
nail of the back.* 

* In a case in the author's practice an enlarged bursa in this 
^ion, had been snpposed to be a rapidly-growing iieo\itari& > 
Ddthls dornal rotation of the arm was invaluable in ea\aX&&&&% 
ta diagnosis. 
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Articulation of the dtot&der-joint. — The ellipsoii 
articular extremity of the humerus is very large 
comparison with the glenoid cavity, which is ovoid 
shape, larger below than above ; and it is surgica 
»t' importance to note that not only are the articu 
surfaces of the humerus and scapula here in conta 
but that the head of ijie bone is in immediate relati 
with the arch formed by the coracoid and acromi 
processes and the eoraco-acromial ligaments — an i 
1 1 roxi ination which is due to the action of the delta 
in atrophy of which muscle there is a considers! 
interspace between these points. The capsule nf t 



Fig. 23.— Trans-verse Section through Right Shoulder-j"irt. 
showing structures in contact with it. 
1, clavicle; 2, acromion; 3, supra-i-phiatus: i, trapezius : 6, W 
apinatus; 6, teres minor; 7, teres major; 8, latii-einms 4* 
9, onmuO-bnwhiaUi and shorn head of biceps; 10. tenta 
gnbacapn'Eixu hlnided with the capsular ligament; 1 1, pei 
rnlis major; 12, deltoid; 13, axillary vessels and nerves. 

joint is materially strengthened by fibrous expand 
from the tendons of those muscles which are in IM 
diate contact with the articulation — vis., the au| 
and infra-spinati, teres minor, subscapularis, and I 1 
head of biceps and triceps, and \i^ tiwids passing n 
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l*e coracoid process. The synovial membrane lining 
tie capsule is prolonged beneath the subscapulars 
luscle, and into the bicipital groove. 
The movements of which the humerus is capable in 
he glenoid cavity are very varied, and, with a view to 
itudying the action of the muscles in dislocation and 
fracture of this bone, and in their diagnosis, may be 
classified as follows : The humerus is raised by the 
deltoid, supra-spinatus, long head of biceps, and 
coraco-brachialis ; depressed by the pectoralis major, 
Iati88imus dorsi, teres major, and subscapulars ; 
brought forward by the pectoralis major, anterior fibres 
of deltoid, coraco-brachialis, and short head of biceps ; 
drawn backicards by the latissimus dorsi, teres major, 
long head of triceps, posterior fibres of deltoid, supra- 
spinatus, and teres minor; rotated inwards, by sub- 
scapularis, teres major, latissimus dorsi, pectoralis 
uiajor, and anterior fibres of deltoid ; rotated outwards 
by the infra-spinatus, teres minor, coraco-brachialis, 
and posterior fibres of deltoid. 

The great power of all these muscles upon this 
joint, which owes its great extent of motion to the 
shallow glenoid cavity and large head of humerus, 
and the laxity of its capsule, favours dislocation under 
cwtain circumstances ; and were it not for the bony 
arch formed by the coracoid and acromion processes, 
and the ligament between them, the long head of the 
biceps passing through the capsule over the head of 
the hone and blending with the glenoid ligament, and 
the mobility of the scapula, such accidents would be 
still more frequent. 

The anatomical position of the head of the humerus 
with regard to the neighbouring bony structures after 
& dislocation may be generalized thus — s-ub-glenoid, 
^clavicular, sub-coracoid, subspinous. 

In the condition termed sub-glenoid, the head of the 
humerus rests on the inferior border of the scapula, 
nelow the glenoid cavity, between the subsca^\Aax\% 
and long head of triceps ; and the peculiar ivvurtaYifc^ 
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• 

in the hand and arm, and frequent coldnes 
(fcdema in the limb, are due to pressure upo 
brachial plexus and axillary vessels. In th 
davicidar variety, the head of the bone lies bel 
clavicle, internal to the coracoid process, up< 
second and third ribs; and beneath the pectors 
cles. In the mb-coracoid, the head of the bo 
deeply in the upper and inner part of the axilla, 
the coraco-brachialis and pectoralis muscles. 
mb-spinous form, the head of the bone lies behi 
glenoid cavity, below the spine, and betwe 
infra-spinatus and teres minor muscles. The* 
be regarded as the complete forms, which i 
course, liable to modifications. 

That portion of the bone belonging to the 
of the shoulder — that is to say, as low down 
insertion of the deltoid — is liable to fracture 
anatomical neck, which is intra-capsidar, and 1 
ture of the surgical neck, which is extra-ca^ 
In the former there is little or no displacement < 
muscular action ; in the latter case the uppe 
ment is abducted slightly by the supra- anc 
spinatus, teres minor, and subscapularis ; the 
fragment is drawn inwards by the pectoralis 
latissimus dorsi, and teres major, whilst the < 
draws it obliquely from the side of the body. 

In cases of fracture of the anatomical neck 
separation, it may necrose, owing to there be 
means of vascular supply to the fragment, and 
it may be inferred that impaction has occurred 
any rate, whatever amount of repair does take 
is due to the lower portion of the shaft of the 
In impacted fracture the axis of the bone is ofr 
altered, and there is a slight cavity beneal 
acromion, owing to shortening. The upper ai 
extremity unites with the shaft at about the tw 
year. 

The upper epiphysis is sometimes separat 
infants, in consequence o£ t\i& c&to\qbat&&& of 
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fling them suddenly up by the arm, giving rise to 

serious mischief, 
le accurate diagnosis of the nature of the lesion 

injury to the shoulder-joint is often very difficult, 
attention should be given to the following points. 




M.— Section through head of Humerus, and passing through 
the Trunk at the level of the third Dorsal Vertebra. 

(One-fourth.) 
imam; 2, left carotid artery; 3, vagun nerve; 4, inter- 
jcolar flbro -cartilage ; 6, clavicle ; 6, steruo-bjoid muscle; 
clavicle; S, pectoraJis major; 9, axillary vein ; 10, axillary 
«ry; 11, fajjeia behind pectoralis major; 12, pectoralia 
nor; 13, clavicular nbrrs of pectoralia major; 14, coraco- 
«hialis and biceps; 15, long tendon of biceps; IS, head of 
serus; 17, deltoid; 18, transverse scapular vessels ; 19, sea- 
la ; 20, infra-spinatns muscle ; 21, serratus magnus: 22, sub- 
ipalaris; 23, secondriu; 24. interna? iuk'rcojtal muscle; 26, 
alarcostaj; 26, trepefcius; 27, longissimus dorsi ; 28, rhom- 
iflens major; 29, biventer cervicis; 3D, semi-spinalis and 
iltiudua spinas ; 31, splenitis colli ; 32, spinous process of second 
nal vertebra ; 33, thin! dorsal vertebra ; 34, subclavian vein ; 
vertebral artery; 36, phrenic nerve. (The humerus in this 
<aace is rotated imcarda.) 

t of all, it must he seen -whether tine \v%«A. ol 
iwus ia in its place ; if fracture 1 
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must be either in the surgical neck of the ha 
or its anatomical neck, the external extremity 
clavicle, the acromion, or the eoracoid process 
neck of the scapula — each of which most he ca 
examined in turn. In the absence of either ol 
conditions, there is probably a contusion or a . 
In the event of inflammatory mischief, it mi 
determined whether its locale is in the deltoid : 
itself, in the bursa beneath this muscle, or i 
scapulo humeral articulation itself. 




Fig. So. — Section through Head of Humerus and Glenoid 

the arm being rotated outwards to its greatest exte 

(One-barf.) 

1, tendon of supra -spiniitus; 2, infra- Bpinatna ; 3, deltoid; 

ooid process ; S, long tendon of biceps ; 6, glenoid lig 

7, subscapular^ ; 8, glenoid ligament. 

The landmarks already described in the sup 
examination of the shoulder are of the greate 
portanco in the performance of the operations of 
tatirm at the shoulder-joint, and of excision of tk 
of the humerus. 

Contents of flaps after disarticulation at sht 
joint by transfixion. — The external flap thus fas] 
should contain — integument, the posterior fibres i 
deltoid, circumflex vessela a.n& nerve, <usnSaB& <A 
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sinrasdorsi, teres major, and teres minor; the internal 
flap— the subscapularis, long head of biceps, coraco- 
brsclualis, anterior fibres of deltoid, pectoralis major, 
Miliary Teasels and nerves, and integuments. 



RR- 26.— Frontal Section of the Shoulder- joint, showing the 

Capsule distended with fluid. (One-third.) 
li*«ltoid; 2, triceps; 3, clavicle; 4, supra-spinatus ; S, trape- 

a *»»; fl, inira-spinatus; 7, teres minor; 8, teres major; 9, 

**apnl», 

SURGICAL ANATOMY OF THE AXILLA. 

_ Surface marhm/s aii'l sjct<>riuil form. — "When the arm 
li^ against the wall of the chest the area of the 
■wlsjjf space becomes confined, and for anatomical 
considerations ceases to exist ; also when the humerus 
" extended beyond a right angle, the head projeeta 
into the space and obliterates its fold, but when the 
Mm is raised to about an angle of 45° and the muscles 
contract, the depth of the fold of the axilla is most 
marked. 

The boundaries of the axilla, which are seen beneath 
tms skin, are- — atderioriy, the lower margin of the 
pectoralis major muscle, rounded and maacY\\«t, \k& 
learning tendinous as it approaches ft» \oim«os", 
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ixmte.riiniy, the lower edge of the latissimus c 
muscle ; internally, the chest wall ; externally, 
arm. The axillary artery is readily felt along 
external boundary, and may be here compre 
against the bone as it lies in the third part o: 
course, and it will be observed that this vessel fol 




1, 2, peetc-ralis major reflected; 3, teres major and latins 
dorsi; 4, peetoraliB minor ; 6, coraco-brachialid and short 
of biceps ; (i, part of serratus magnua ; 7, subeciipulari! 
triceps in its fascia; 9, hmchialin anticue in its fascia: 
aiillary artery: 11. axillary vein : 12, median nerve; 13, 
culo-outnneotu nerve; 14, musculo -spirsl nerve; lfi, nerv 
coraco - brachial: a ; 16, musculo- cutaneous nerve; 17, ■ 
nerve: 18, subscapular vessels; 19, citcumflei vessels; 20,1 
mio- thoracic vessels. 

the course of the arm in whatever position it ta 
The bane is formed by the integument, which is f 
provided with hair bulbs and sebaceous follicles. 

As the axilla would, in most cases, be attao 
surgically from below, ih&t \s, iiom ite \»»a tow 
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its apex, it will be found to be advisable to describe 
] te relations and contents as they would be met with 
tt* this direction. 

Topography. — The integument is fine and covered 

^ith hair in the adult, and containing a number of 

s Udiparous glands, next the subcutaneous cellular 

^ssue, containing a good deal of reddish fat in its 

Meshes ; next, an aponeurosis, which is continuous in 

front with the sheath of the pectoralis major ; behind 

^ith that of the latissimus dorsi ; externally with the 

brachial aponeurosis, and internally with that covering 

the serratus magnus. On removing this aponeurosis 

the axillary space is opened ; a large quantity of 

loose fet and cellular tissue and a number of lymphatic 

glands axe seen filling up the interspace between the 

thorax and the arm. 

Xjing in this cellular tissue, and bridging across 

from the arm to the chest, will be seen a good many 

nerves, the intercosto-humeral, which, in some subjects, 

forma almost a plexus, supplying the skin of the base 

of the axilla; together with some branches of the 

axillary artery, the long thoracic and its veins passing 

downwards and forwards towards the anterior inferior 

aspect of the space, besides a considerable number of 

branches to the glands (alar thoracic). On removing 

this cellular tissue the walls of the axillary space can 

be made out. 

The internal or thoracic wall, slightly convex, is 
formed by the first four ribs and their intercostal muscles, 
^d the first five serrations of the serratus magnus, 
u pon which lie the posterior thoracic nerve, the 
superior thoracic, and long thoracic branches of the 
a *illary artery, with their corresponding veins. 

The external or scapulo-humeral wall, formed by the 
^pulo-humeral region, is the most important, as on 
*t lie the great vessels and nerves in their fascial 
^Velope ; and the fact of the close adherence of these 
•fractures to this wall of the axilla is of greafc \aXn& \» 
the surgeon in. the extirpation of tumouxs ox o^dm^ 
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of abscesses, which fortunately, as a rule, lie aloD 
the inner wall. On either side of the bicipital groov 
are inserted the tendons of the pectoralis major an 
teres major, the latter being internal, and a litt 
anterior and external is the tendon of the latissimi 
dorsL Lying in this groove and enclosed in a pr« 
longation of the synovial membrane of the joint is tl 
long head of biceps itself ; and most internally ai 
seen the conjoined fibres of the coraco-brachialis an 
short head of biceps, the inner border of the fbrm< 
being the guide to the vessel ; the insertion of tl 
tendon of the subscapularis, and origin of the long her 
of the triceps. Above the tendon of the teres maj< 
the lower portion of the capsule of the joint is visible 

The anterior wall is formed by the pectoralis maj' 
and minor and their aponeuroses, and the lower bord 
of the former covered by the integuments constitut 
its anterior inferior margin. In the female this maig 
is hidden by the mammary gland, which overhangs i 
The position of this gland is not influenced by $ 
movements of the shoulder upon the trunk, as tl 
cellular membrane between it and the anterior layer 
the sheath of the pectoralis major permits of the fr 
motion of the muscle beneath it ; but in the case 
scirrhus, owing to infiltration of the tissues, the mo^ 
ments of the pectoral are made with great pain ai 
difficulty. On the posterior surface of these muscl 
are seen the acromio-thoracic vessels and external a: 
internal anterior thoracic nerves. 

The 'posterior wall is formed by the teres major a 
latissimus dorsi muscles below, and by the subscaj 
laris above with their vessels and nerves. 

The apex of the axilla may be referred to the co 
coid process, though more correctly to the aperti 
between the clavicle, upper border of scapula, and fi 
rib, with their muscular coverings. The cellular tiss 
of the cavity of the axilla becomes continuous with tl 
of the subclavian region at the apex by enveloping t 
vessels that pass through. t\i\s \ntoro£M&. 
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CONTENTS OP THE AXILLARY SPACE. 

The Axillary Fascice. 

Although the axilla varies greatly in outward form 
during the different movements of the arm and thorax, 
and its various compartments hecome reduced or 
increased in capacity, the relations of its fasciae are 
constant; and the vasculo-nervous cord formed by 
the axillary vessels and plexus is also a constant 
as regards the arm and chest-wall. The surgeon 
may have to deal with abscess or growths in this 
region with an anchylosed shoulder-joint. The axillary 
8pace is, after all, inseparable from the cervical 
legion, both with respect to its fasciae and cellular tissue, 
and, of course, is surgically continuous ; but the result 
of suppuration may be localized in the armpit. 

The pectoralis major is covered by a strong lamina of 
facia, which is attached to all the subcutaneous bony 
.eminences, and after assisting in forming the sharp 
anterior fold of the axilla, where it is very tough, it 
spreads out as a thinner but perfectly continuous layer, 
which forms the fascial floor of the axilla, and, covering 
the latissimus dorsi and teres muscles, passes upwards 
and backwards, becoming developed into the dense 
deltoid and scapular aponeuroses, whilst anteriorly and 
eternally it is continuous with the brachial fascia. A 
deeper layer is given off at the anterior axillary fold, 
which passes upwards and forms the posterior layer of 
the sheath of the pectoralis major. The superficial 
P^toral aponeurosis sends down a process between the 
P^toralis major and deltoid, which becomes continuous 
^h. the costo-coracoid membrane, and supports the 
^Phalic vein and some branches from the acromial 

The middle lamina of the deep cervical fascia, after 
^^ing split to enclose the subclavius, reunites, and is 
^ohed to the clavicle, coracoid process, and fascial 
)lr ^*ing of the sermtus magnus, forming \tafc costo* 
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coracoid membrane, which covers in the axillary vessels 
and nerves and clavi-pectoral triangle. Again dividing 
it encloses the pectoralis minor; reblending at th( 
lower edge of this muscle, it becomes incorporated wit! 
the superior pectoral fascia and the anterior fold of th( 
space, forming the mcspensory ligament of the axilla, i 
most important factor in the disposition of abscess, anc 
the existence of which is too frequently ignored or un 
described ; hence it completely isolates the vasculo 
nervous cord from the anterior compartment of th< 
axilla, its internal border being continuous with th< 
sheath of the pectoralis minor, and its external with the 
brachial aponeurosis. 

The pectoralis minor is enveloped in a zone ci 
loose areolar tissue, which is most favourable for sup 
puration. Hence the pus may exist between the 
pectorals, or below the pectoralis minor : in the formei 
case it would " point " at the anterior border of the 
axillary fold, or in the furrow between the deltoid and 
pectoralis major ; in the latter, the pus being behind, 
and bound down by the clavi-pectoral fasciae, would 
have a tendency to surround the vasculo-nervous cord 
and ascend into the neck, infiltrating the cellular space, 
and ultimately find its way into the superior aperture 
of the thorax, and so into the anterior or posterioi 
mediastinum. There is a great tendency for the pus tc 
find its wav beneath the latissimus, and burrow int* 
the subscapular fossa, whence it may involve the arw 
culation of the shoulder. In some instances the put 
will extend down as far as the brim of the fals 
pelvis.* 

The axillary artery, axillary vein, and brachi* 
plexus form a vasculo-nervous cord, bound together b 
a dense cellular sheath which is placed on the oute 
wall of the space, and lying along the inner bord* 
of the coraco-brachialis muscle ; the pulsations of th 
artery are felt at the apex (if the pectoralis major i 

* Abstract of Clin. Lect. delivered in Charing Cross Hospita 
hv author, 1879. Med. Times and Gas. 
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relaxed), and at its lower portion, and in thin persons 
the cord of the median nerve is usually seen stretched 
over it when the arm is raised from the side. The 
course of this vessel is indicated by a line passing 
through the axilla, drawn from about the centre of the 
clavicle to the inner border of the coraco-brachialis 
muscle. It lies in an envelope of nervous cords — the 
median, musculo-spiral, musculocutaneous, ulnar, and 
internal cutaneous. The axillary vein is very large, 
and lies internal to and a little in front of the artery, 
and in ligature of the artery it is seen first, and must 
be drawn to one side. It is adherent to the cellular 
tissue and by fascial attachment to the coracoid process, 
and if wounded is liable to gape considerably, and thus 
admit air, an accident which has happened in removing 
axillary tumours. 

Relations of axillary artery. — In the first part 
of its course, i.e., between the clavicle and the 
npper border of the pectoralis minor muscle, it 
Bes beneath the clavicular attachment of the pecto- 
ris major, in a triangle (the subclavicular), which 
N bounded above by the subclavius muscle, below by 
the pectoralis minor, and internally by the thoracic 
wall. Immediately beneath the pectoralis major is a 
dense fascia (the costo-coracoid membrane). In front 
°f the vessel in this part of its course lie the clavicular 
portion of pectoralis major, the subclavius muscle, costo- 
coracoid membrane, and cephalic vein, and the loop 
from the outer and inner cords, giving off the external 
*nd internal anterior thoracic nerve ; externally, the 
cords of the brachial plexus; internally, the axillary 
vein ; posteriorly, the first intercostal muscle, second 
8er *ation of serratus magnus, and the nerve of Bell. 

The second part of the course of this vessel lies 

7*jeath the crossing of the pectoralis minor, and by 

dividing the remaining portion of the pectoralis major 

^d the pectoralis minor, the whole extent of the vessel 

^ be exposed. 

■***■ Jront of the second portion of ttxe \eas$\ M^ ^tafc 
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pectorals and inner head of median nerve ; exter 
the external cord of the brachial plexus ; inter 
the axillary vein and inner cord of the plexus ; 
rif/rly, the posterior cord of the plexus and the 
scapularis muscle, separated from it by a ce 
interval. 

The third portion of the vessel is beyond the ] 
ralis minor, and between it and the lower border ( 
pectoralis major by which it is covered. In fra 
the third portion of its course lies the peet 
major; externally, the coraco-brachiaHs, the me 
and musculo-cutaneous nerves ; internally, the i 
and internal cutaneous nerves and axillary vein ; j 
riorly, the musculo-spiral and circumflex nerves, 
the tendons of the latissimus dorsi, teres major 
subscapularis muscles. 

Tlif> Iminches of the axillary artery are usually \ 
off in the following order : the thoradca suprema, \ 
runs along the upper part of the inner wall 
acrom io~thorncic, sending branches to its anterior 
the long thoracic, lost on the thorax and mam 
gland ; the sul)scapidar, which descends obliquely i 
the inferior border of the subscapularis, and is c 
buted to the muscles of the posterior wall, one 
branch in particular, the dorsalis scapulae, passi 
the dorsum scapula3 in the triangular interval bet 
the two teres muscles and long head of triceps 
posterior circumflex passes through the quadrilt 
space formed by the two teres muscles, long he* 
triceps, and humerus, and winds round the neck c 
humerus, supplies the deltoid, and is accompanie 
the circumflex nerve and veins ; the anterior circui 
a small branch, is supplied to the articulation be: 
the eoraco-brachialis and biceps, and inosculates 
the former. 

Thus, if the vessel be normal, the acromio-tho 
and thoracica suprema are given off above the pect 
minor, the external mammary about opposite the m 
of this muscle, and the «1ots*&& «e&^\&& and an 
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and posterior circumflex at the lower border of the 
sabscapularis muscle. 

Besides the large nervous trunks, branches derived 
Emm them are met with passing to the muscles covering 
the several walls of the space. Thus, the anterior wall 
is supplied by the loop formed round the first part of 
the artery by the external and internal anterior thoracic 
nerves, the inner wall by the posterior thoracic, the 
posterior wall by the subscapular, the outer by the cir- 
cumflex and muHculo-eutaneous. 




Fig. 28.- Ligature of left Axillary Artery. 
l,atQIwy fascia ; 2, axillary artery ; 3, internal cutaneous nerve : 
JtMternal thoracic artery (cut); 0, subscapular vein; 6,extornal 
™Waeic artery (cnt) ; 7, lymphatics; 8, median nerve; 9, 
™*a>brBchialiB muscle; 10, exterual thoracic yein. (The 
■wath of the artery has been denuded at the point of ligature. ) 

The lymphatic glands are very numerous, and lie, 
some along the course of the vessels, and some along 
Uib lower border of the pectoralis major. Thea& glaiud* 
receive the lymphatics of the upper extremis^ ,"\itu3&» 
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and posterior part of neck, the lateral lymphatics of 
trunk, those of the epigastrium and anterior part 
thorax, and mammary region. 

Ligature of thr axillary artery. — The axillary art 
may be tied in the first part of its course or in the thi 

In the first part it is very deep and difficult 
access, but it may be reached, either by an incis 
separating the fibres of the pectoralis major a 
deltoid, or by a semilunar one, extending from a Hi 
external to sterno -clavicular joint towards the corao 
process, taking care to avoid the cephalic vein ; n< 
the clavicular fibres of the pectoralis major must 
divided, the arm adducted, and the pectoralis mil 
drawn down. The costo-coracoid membrane, which 
next seen on the stretch, must be opened, the cords 
the plexus drawn outwards, and the axillary vi 
inwards, when the ligature can be passed from tcith 
outwards. 

This operation is very difficult and dangerous, fr 
the close relation of the axillary and cephalic vei 
and the acromio-thoracic vessels. 

In the third part the vessel is easily reached. 

The arm is to be extended and supinated, in ore 
to throw out the fold of the coraco-brachialis mus< 
the inner border of which is the guide to the arte 
and an incision of about three inches in length is 
be made through the integument, rather nearer 1 
anterior than the posterior fold of the axilla, the d( 
fascia being scratched through and the basilic 
axillary vein avoided ; the artery is seen lying cross 
by the median nerve, and having the axillary vein 
its inner side, and sometimes on it ; these structu 
must be carefully isolated, and the needle passed fr 
within, outwards. Occasionally the vessel divides h 
up into the brachial and radial, thus complicating 
operation of ligature. Again, after division, th 
trunks may reunite by cross branches, and the cii 
lation continue as freely as before, unless a ligat 
b& applied to each. 



OP THE BRACHIAL REGION. 141 

On applying a ligature to the axillary artery in its 
rd part the following hint may be useful : divide the 
teguments at the junction of the anterior with the 
o posterior thirds of the fold of the axilla, look for 
e axillary vein, count two nerves, and next in order 
the artery. 

Collateral circulation after ligature of the axillary. — 
igature of the axillary artery in the upper part of the 
ret portion of its course, above the giving off of the 
jromial thoracic, may be regarded as equivalent to 
gature of the subclavian in the third part of its 
)urse (vide " Ligature of Subclavian"). If the vessel 
e tied below this point, the subscapular inosculat- 
ig with the supra-scapular and posterior scapular, 
nd the long thoracic with the internal mammary and 
Qtercostals, are called upon to restore the circulation, 
i the ligature be applied below the giving off of the 
ubscapular, the posterior circumflex, anastomosing 
riththe supra-scapular and acromio- thoracic, and the 
ubscapular with the superior profunda, form the chief 
iollateral channels. 

Malgaine and Tillaux have both recorded a mus- 
clar anomaly which would be likely to embarrass the 
>perator; should he encounter it, this is a subapon- 
eurotic muscular band, which crosses the vessels 
obliquely, passing from the latissimus dorsi to the 
pectoralis major, and which might be mistaken for the 
toiaco-brachialis.* 

8URGICAL ANATOMY OF THE BRACHIAL REGION. 

Surface markings. — This region may be considered 
w lying between a line drawn round the lower border 
tf the axilla, and another round the arm just above 
; he condyles of the humerus. Its general forjn is 
'tat of a cylinder, flattened internally and externally, 

* This slip is consider d by Professor Wood to be axi tax^esSfiKfti 
■Jjelopmeiit of the dorsi-epitrochkar muscle of the lo/wei aramsiXs.. 
"4e Wood, Proc. Roy. Soc., June 21, 1866.) 
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convex in front, owing to the swell of the 
muscle. Along the inner aspect of the hice 
well-marked groove, extending from the axilL 
bend of the elbow ; whilst a shallow groov< 
also on its outer surface, becoming lost at th 
of insertion of the deltoid ; beneath the skin 
in the internal groove the basilic vein, and t 
to the biceps, the cephalic. The posterior su: 
the brachial region is rounded at about its 
where the greater mass of the triceps muse 
and below this point its flattened sharp-edged 
forms towards its insertion into the olecranc 
the inner groove lies the brachial artery, when 
be felt or seen pulsating, overlapped by th< 
border of the biceps at about its middle, the 
forming the guide to it throughout its course 
for its deligation or compression. The surgic 
siderations affecting this region refer chiefly 
putation, ligature of its vessel, fractures, a 
removal of tumours. 

Topography. — Beneath the integument tl 
cutaneous cellular tissue, divided into two lam 
a layer of fat, is first met with, and it is 
tissue that the superficial veins and lymphatics 

The brachial aponeurosis completely envelo 
arm, and is thickest at the back and sides ; it 
tinuous above with that covering the deltoid, a 
and subclavicular regions, and below with thai 
ing the forearm, and sending processes betwe 
muscles forms septa, which are attached 
humerus. The attachment of this aponeurosis 
evident laterally, where it is inserted into tl 
dyles and condyloid ridges of the humerus, d 
the region into two distinct compartments, an j 
and a posterior. 

The anterior contains, successively, the bice 
mediatelv beneath which, in the lower half of t 
js the brachialis anticus, enclosing at the upp 
of its origin the insertion oi Wis 3l&\o\&, «sA 
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town-wards to its own insertion, covers in the hume- 
rus completely between the lateral margin of the 
anterior and posterior compartments. Behind, and 
internal to the biceps above, is the coraco-brachialis ; 




middle of the Right Upper Ann 
I, brachial vessels ; *, musculo 



: ; 9, bufflliu vein, with 
■r profunda vessels 



*W M.-A Section thronj 
liUnpi; 2, cephalic vc 

Wtineoas nerre ; 6, meaitin ne 

•hw nerve; 8, mueoulo-spiral 

internal cutaneous nerves ; 10, s 

Weriw profunda vessels ; 12, tri 

(Heath. ) 

below and externally are, the musculo-Bpiral nerve, 
tkfl origins of the supinator longna and extenwit cax\>\ 
' ndisla loagior. 



144 SURGICAL ANATOMY 

Lying along the inner border of the biceps is the 
va8Ciilo-nervous cord, formed by the brachial artery, 
its veins, and the median, ulnar, external and interna] 
cutaneous nerves ; the median accompanies the arter] 
throughout, lying first outside it, then upon it, am 
lastly internal. In the upper third, this vasculo 
nervous cord lies along the inner border of the coraco 
brachialis, having the long head of the triceps behind 
and just on the humerus, against which the vessel i 
easily compressed ; in its lower two-thirds it lies on th< 
brachialis anticus. 

The posterior aponeurotic compartment contains th« 
triceps, which covers in the entire posterior surface o 
the ^humerus and the musculo-spiral nerve before 1 
passes anteriorly, as it lies in the musculo-spiral groovi 
with the superior profunda vessels, before it perforate* 
the septum to pass into the anterior compartment H 
also contains the ulnar nerve, which at first lies in th* 
anterior compartment, in contact with the brachiad 
artery above. 

This aponeurotic investment presents, moreover, twc 
superficial openings, by means of which collections oi 
pus or blood may become subcutaneous, one above and 
external, giving passage to the cutaneous branches of 
the musculo-spiral nerve, and the other on the internal 
aspect of the arm, giving passage to the basilic vein and 
internal cutaneous nerve. 

A correct knowledge of the relations of the layers of 
these muscles, their aponeuroses, and the course taken 
by the main vessel and its branches, determines the 
contents of the flaps in amputation of the upper arm. 

Relations of the IrracMal artery (above bend of elbow). 
— Its course is indicated by a line drawn from the 
junction of the anterior with the posterior two-third 8 
of the axilla, to the centre of the bend of the elbow. 
It is accompanied by venae comites, which frequently 
interlace and conceal the vessel when cut down upon. 
In front of the vessel is the integument and fascia and 
the median nerve •, externally, m^ssi t\st^ ^slmjjp^ 



OP THE BRACHIAL REGION. 145 

half), coraco-brachialis, and biceps ; internally, internal 
cutaneous and ulnar nerves, and in lower half the 
median nerve; posteriorly, lie the brachialis anticus, 
coraco-brachialis, musculo-spiral nerve, and superior 
profunda vessels, separating the middle and long heads 
of the triceps. 

Ligature in the upper third is performed by making 
an incision about two inches in length along the inner 
border of the coraco-brachialis muscles ; the' subcu- 
taneous tissue and aponeurosis are to be divided, 
taking care to avoid the basilic vein ; then the internal 
cutaneous and ulnar nerves will be found on the 
inner side of the artery, the median externally, and 
a number of venae comites superficial to, and on each 
side of it. The needle should be applied from within, 
outwards. Occasionally two arteries are found lying 
parallel to each other, or placed one over the other, the 
posterior lying very deep, the result of a high division ; 
under such circumstances it is obvious that it must 
he determined by pressure whether one or both com- 
municate with the aneurism or wound. 

In the middle third the vessel is not so easy to tie as 
might be imagined from its superficial position ; it is be- 
neath a very dense part of the fascia, and is often over- 
lapped by the biceps, which structure is very moveable 
beneath the integuments. It is reached by an incision 
along the inner border of this muscle, the forearm being 
dightly flexed so as to relax the biceps. The median 
ftttve is usually first met with, crossing the vessel ; this 
should be drawn inwards and the biceps outwards, 
and the venae comites carefully separated from the 
frunk before a ligature is applied. In this instance, as 
^ several others, it is advisable to make the incision 
flightly oblique to the real course of the vessel, as room 
* gained, and also a better view of any deviation 
from its natural position. The inferior profunda, if 
luge, or the ulnar nerve, may sometimes be mistaken 
for this vessel. 
Branches of the brachial artery. — The st^erior p^ 0- 
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funda is given off generally opposite the lower bo 
of the teres major, and accompanies the musculo-sj 
nerve ; the nutritious artery enters the nutrient c 
near the insertion of the coraco-brachialis, and pa 
downwards towards the elbow-joint ; the inferior 
f nmla accompanies the ulnar nerve ; the anastomo 
magna arises on the inner side, about two inches al 
the elbow-joint, and lies between the brachialis ant: 
and median nerve, crossing the latter, and finally divi 
into two large branches. In applying a ligature to 
lower portion of the main trunk, the position of i 
vessel is of importance, as it is the chief means of cai 
ing on the collateral circulation. 

Collateral circulation. — After ligature above 
origin of the profunda superior, the posterior circi 
flex and subscapular, anastomosing with the ascend 
branches of the profunda, carry on the circulation 
Mow, the superior profunda, inosculating with 
recurrent branches of the radial, ulnar, and in 
osseous, would maintain it. 

The action of the muscles attached to the hume 
upon the fragments in fractures of this bone, 
generally as follows : — If below the insertion of 
muscles attached to the bicipital groove, but above 
insertion of the deltoid, this muscle drags the lo 
fragment upwards and outwards, whilst the former 
draw the upper fragment towards the trunk. If he 
the insertion of the deltoid, the action of the rous' 
depends upon the direction of the fracture ; that h 
say, whether it be oblique or transverse. 

Bearing in mind that the period of union of the si 
and its superior epiphysis is about the thirteenth y 
we have an important diagnostic point, in cases of d 
culty, between fractures immediately above the ( 
dyles, separation of the epiphysis, and dislocation oft 
radius and ulnar backwards. If the fracture exists, 
crepitation and ready reduction of the bones to tl 
normal position would distinguish it from dislocati 
Again, if instead of "being taa&OTec^, \Jaa fracture of 
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shaft be obliqlie, in a direction from above downwards 
and forwards, the triceps will draw the lower fragment 
upwards and backwards ; if oblique in a contrary 
direction, the lower fragment would be drawn upwards 
and forwards by the brachialis anticus and biceps. 
Occasionally, however, there is no displacement, in 
the case of the "screw fracture," or fracture en V., 
which may take place from violent muscular action, as 
in throwing a cricket-ball.* 

Owing to the attachment of the flexors and extensors 
of the wrist and fingers to the condyles, unless the 
forearm be also put up in a bent splint, there is a great 
liability to ununited fracture, as any movement of the 
wrist would tend to displace or rotate the lower fragment. 

SURGICAL ANATOMY OF THE REGION OF THE 

ELBOW. 

Surface markings. — This region includes the articula- 
tion of the elbow-joint, and its immediate relations, and 
presents for superficial examination four surfaces. In 
front a hollow is formed by the muscles attached to the 
condyles, within which lies the tendon of the biceps, 
its margin sharp externally, and flattened internally 
where its fascia is felt passing to the muscular mass 
attached to the inner condyle, and below which can be 
^en or felt the pulsation of the brachial artery ; beneath 
the skin are visible, particularly in thin persons, the 
superficial veins of the bend of the elbow. On the 
"tier side can be felt the external condyle, and th0 head 
°f the radius ; internally, the inner condyle ; whilst 
posteriorly, nearer the inner than the outer condyle, is 
the olecranon, with the insertion of the triceps tendon. 

The mutual relations of these structures to each other 
should be carefully examined in every position of the 
normal arm, in extreme and intermediate flexion and 
extension, and in pronation and supination of the fore-. 
at| n, and in cases of injury compared with the o^o%\\&, 

* Vide case in author's practice. Lancet, "May \\, \%1^>. 
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side. In complete extension, the olecranon is above 
the level of the condyles ; in semiflexion, on the eame 




Fig. 30.— Bend of Elbow. (One-balf.) 
, 1', brachial aponeurosis ; '1, 2, anti-bmebial aponeurosis; 3, slip 
of brachial aponeurosis, passing to the muscles attached to the 
external condyle; 4, bicipital fascia ; 6, superficial radial vein : 
6, cephalic vein; 7, epitrochlea ; 8, superficial ulnar vein ; % 
basilic vein; 10, median vein; 11, dcop radial vein; 12, medinn 
basilic vein; 13, median cephalic vein ; 14, 14', abnormsl 
vessels; 15, 16, internal cutaneous nerte; 17, external cnlaneoos 
nerve: 18, brachial artery and vena? comites; 19, cutaneoti" 
branch of musculo-spirsl nerve. 



a right ( 



i below the 1 



level ; and in flexion, at a 
of the condyles. 
Bend of elbow. — Anterior rtsjvret. — "ftftti'ia.'OD. ft* 
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in, which is thin, lax, and plicated, is the subcu- 
aeous cellular tissue, in which lie the cutaneous 
rves, separated from an important plexus of veins 
d lymphatics by the superficial aponeurosis. The 
Ids in the skin are constant, and depend upon the 
veral movements of the limb being placed well above 
e interarticular spaces. These serve as useful guides in 
aerations. In fracture of the inferior extremity of the 
imerus, the transverse fold lies below, or on the level 
ith the upper fragment, and in dislocation it is slightly 
*>ve it. The nerves are derived from the internal 
itaneous, lesser internal cutaneous, median and nius- 
ilo-cutaneous. The superficial veins are derived 
rincipally from the radial, ulnar, and median veins, 
&<1 at the inner border of the biceps tendon the median 
>in8 the basilic, by means of a large oblique branch, 
*e median basilic ; and also the cephalic, by a similar 
ranch \ the median cephalic lies along the lower 
^rdcr of the biceps. At the point of bifurcation, the 
^neurosis of the forearm is perforated by a communi- 
ition between these veins and those accompanying the 
"achial artery, also between the superficial and deep 
mphatics. The aponeurosis of the bend of the elbow 
a continuation of the brachial, and is strengthened 
ternally by an offset from the tendon of the biceps 
ta bicipital fascia). It is this process which separates 
e median basilic vein from the brachial artery. It 
ceives, moreover, posteriorly a slip from the tendon 
the triceps, is attached to both condyles, and has 
further slip from the brachialis anticus tendon. 
Beneath the aponeurosis is the mass of muscles 
xich form the boundaries of the space. Externally \ 
>m above downwards, in order, are the supinator 
igus, extensor carpi radialis longior and ' brevior, 
Bering the lower and external part of the humerus, 
d the external lateral ligament. Internally* the 
tomon tendon of origin of the flexors and pronators 
the wrist and forearm above ; and pa&sm^ Yte\N**&TL 
ise muscular masses are, externally, the teudou oi Wu& 



i 
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biceps ; internally, the tendon of the brachialis anti 
covering in the anterior part of the articulation, par 
the head of the radius, and the coronoid proc 
These muscles form two wedge-like troughs, in 
outer of which lie the musculo-spiral nerve, supe 
profunda and radial recurrent vessels ; in the inner, 
brachial artery, with its vense comites, and the mec 
nerve. 

The brachial artery at tlte bend of the elbow lie; 
the middle of this space, at first superficial, and af 
wards, before it divides, deep, and opposite the coror 
process forms the radial and ulnar, and has the foil 
ing relations : — In front, integument and superfi 
fascia, median basilic vein, bicipital fascia ; externa 
tendon of biceps ; internally, median nerve ; posterio 
the brachialis anticus. 

The lymphatics are both superficial and deep, 
former lying upon the aponeurosis, and communicat 
with one or more large glands immediately over 
anterior aspect of the inner condyle; these gla 
become enlarged in poisoned wounds of the finger, j 
indurated in constitutional syphilis. The deep 1; 
pbatics follow the course of the arteries. 

This aspect of the region is of the highest surg 
importance, as in the operation of bleeding from 
median basilic vein, there is a chance of wounding 
brachial artery; in the event of such an accid 
occurring, either an aneurismal varix, or vari( 
aneurism, or a diffuse or circumscribed traumatic ar 
rism, might be the result. Arterial haemorrhage fi 
wounds in this region, can be generally controlled 
extreme flexion of the arm, aided by a pad of lint 
small roller. Owing to the great number of inoJ 
lating vessels lying round the joint, there is co 
derable chance of secondary haemorrhage. 

The posterior aspect of the region of the ell 
presents for examination the olecranon process of 
ulna, between which and the integument is a bin 
xternal to the olecranon can \>e> is\fc V>&& w&ssdisS 
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of the head of the radios with the capitellum ; and 
internally a deep depression, between it and the pro- 
jecting inner condyle, in which lies the ulnar nerve 
*ui posterior ulnar recurrent artery, passing between 
lie two beads of the flexor carpi ulnaris. The posi- 




)B In Relation with the Anterior Aspect of the 
Elbow-joint. 

' > cephalic vein ; 2, basilic vein and internal cutaneous nerve ; 
3, muKiulo-spiral nerve; 4, median nerve: 6, brachial artery 



3, anastomotica magna ; 






8, median vein ; a, biceps ; b, triceps ; i , 
extensor carpi radialia longior (the division between them is not 
evident enough). T>, origin* of flexors and pronators; «, o*p- 
miie of joint; P, extensor carpi radiati* longior; o, pronator 
teres; n, supinator longns; i, tendon of biceps (beneath which " 
is the brachjalis antiens and the capsnle) . 

*ion of tills nerve must be borne in mind in resection 
*! the elbow-joint, and it must be carefully isolated, 
*-*jd hooked out of the way in the <y>\ow, «\ 
-lie operation, to avoid injury. The artery S» o\i"; 
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used cautiously. The great vascularity of the reg 
of the elb#w-joint is, no doubt, one cause of the a 
cess attending Its excision, the inosculating brand 
being the superior and inferior profunda, anastomol 
magna, anterior and posterior ulnar recurrent, in' 
nsseous recurrent, and radial recurrent. It is wor 
of notice that the nutrient vessels of the humei 
radius, and ulna run towards the elbow-joint. 




Fig. 32.— Longitudinal Section of Elbow-joint. (One-half. 
• 1, biceps; 2, braebialis anticus; 3, musculo -epiral nerve; 4, so 
nator longus ; 6, supinator braria; 6, extensor carpi radii 
longior ; 7, extensor carpi uluaris ; 8, triceps. 

Vertical section through the elbo>e-joint. — Skin a 
integument, containing the superficial veins and nen 
already described, aponeurosis oi am, animator longi 
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pronator teres, brachial artery and veins, and median 
nerve and musculo -spiral nerve, extensor carpi radialia 
longior, tendon of biceps, bracliialis anticus, supinator 
brevis, flexor carpi radialis, extensor carpi radialis 
bievior, external and internal lateral ligaments, flexor 
suhlimis, ulnar nerve, extensor carpi ulnaris, flexor 
carpi ulnaris, anconeus, olecranon, and olecranon 
bursa, and then the integument. 

The articulation of the elbow-Joint admits of flexion 
and extension, and the direction of the articular surfaces 
not being parallel to a line drawn through the condyle, 
it follows that the axis of the forearm is not continuous 
with that of the arm, the trochlear surface being lower 
down than the capitellum. The ligaments connecting 
«w bones of the joint are very strong- 




Pig. 33.— Vertical Section of Elbow. (One-half.) 
'i pronator tores; 2, median nerve; 3, flexor carpi radialis; 
i iutei nal lateral ligament ; 6, ulnar nerve : 6, olecranon ; 
'i tendon of triceps; 8, anconeus; 9, extensor carpi radialis 
ongior; 10, brachiolis anticus; 11, radial nerve; 12, supinator 
™igii! ; 13, tendon of biceps. 

interior, a posterior, and two lateral, whilst there is a 
v «y large synovial membrane, the arrangement of 
*hich, in diseases of the articulation, causes the 
swelling to take place posteriorly on either side of the 
olecranon, and anteriorly at the bottom of the fold at 
ft> bend of the elbow. 

Fractures of the humerus, in the region of Vne jwtvV, 
rrennsnrJj implicate it, and are to be <" 
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from dislocation by there not being the change in t 
normal relation of three bony processes — viz., the o 
cranon, epicondyle, and epitrochlea. The inten 
condyle should be midway between the last rib a 
the iliac crest, as the arm hangs by the side. In < 
tension of the forearm, the olecranon is about an ii 
away from the internal condyle, and on the same le 
with it — in flexion at a right angle it is an inch a 
a half away from it and below it. Almost any form 
dislocation may exist, but the most common is that 
both bones of the forearm backwards, the strength 
the lateral ligaments being a great obstacle to late 
displacement. 

The dislocations to which the articulations of 
elbow-joint are liable are, in the first place, of h 
radius and ulna, backwards, outwards, inwards, i 
wards ; of the radius only, forwards and backwan 
and of the ulna only, backwards. The difficulties 
the diagnosis of these several conditions are frequen 
enhanced from the complication with fracture or sepf 
tion of the epiphyses, the union of which with the st 
takes place as follows : — the outer condyle and h 
portions of the articulating extremity of the hume 
at the sixteenth or seventeenth year, the inner cond 
at the eighteenth year, whilst the superior articu 
extremities of the radius and ulna unite with tl 
shafts at puberty. It may be here remarked that i 
not the complete dislocations or fractures which 
difficult to diagnose, but the incomplete or partial. 

SURGICAL ANATOMY OF THE FOREARM. 

Surface markings. — The front of the forearm, or a: 
brachial region, may be described as lying between 
lower margin of that assigned to the elbow and the : 
fold seen in front of the wrist-joint. In shape it is 1 
of a flattened cone, which varies in form accordinj 
the limb is pronated or supinated, the roundness of 
lateral boundaries being foxe \»o VStafo^&^^'^caii 
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he inner, and the supinators and extensors on 
The bones, the radius and ulna, are capable 
felt almost entirely throughout the region, 
•ly the ulna, the posterior border of which is 
jous from the olecranon to the styloid process ; 
s, however, has its shaft thickly covered with 
ind is felt with greater difficulty, and the 
endons of the muscles clothing them are 
3en on putting them in action. The radial 

• pulses are seen in the lower part, whilo the 
i be felt in the upper along the inner border 
iss of muscles at the radial side. 

aphy. — Beneath the skin, which is thin and 
and provided with hairs, the subcutaneous 
met with, containing a good deal of fat, in 
J the superficial veins and cutaneous nerves 
phatics. Beneath this layer is the ante- 
aponeurosis, continuous with that already 

at the elbow. It is dense, tough, and by its 
ion forms fibrous sheaths for the muscles and 
uctures of the region. This general ante- 
iponeurosis may be considered as forming into 
f compartments, attached laterally to the 
d ulna ; thus the anterior is bounded by the 
lamina, the anterior surfaces of the radius, 

interosseous membrane, and the posterior by 
ior surface of these bones and the interosseous 
e, and by the aponeurosis. 
iterior of these compartments contains from 
ce to the interosseous membrane, the integu- 
he forearm, aponeurosis, the radial vessels and 
ing in a cellular interspace between the radial 
r mass of muscles, pronator teres as far as the 
lird, pal maris longus, flexor carpi radialis and 
1 the inner aspect, and the supinator longus, ex- 
•pi radialis, longior and brevior on the outer 
neath which muscles are the supinator brevis, 

• sublimis digi tor um, median, nerve, w\& \\a»x 
d nerve, flexor profundus, and ne^.ox\oxv^& 
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pollicis, lying on the bones and interosseous raemti 
In the lower third, the tendons of the muscled pa 
to the wrist lie over the pronator quadratus, and 
the membrane itself the anterior interosseous yi 
and nerves. 

The jHinturior compartment contains from the fm 
to the hones the extensor communis digitorum, sli; 




the Right Fore 
re ; 2, radial vesse 
nerve; 3, pronator teres; 4, supinator longns; *, flexor 
radiulis ; 6, supinator brevia ; f, flexor aublimis digiton 
eitenaoroa carpi radialis longior and brevior ; 9, flexor 
nlnaria; 10, extensor oasis metocarpi poUicia; 11, ulnars 
and nerve ; i'i, extensor communis digitorum; 13, fleso 
fuuilus digitorum; 14, extensor carpi ulnaris; 16, n 
nerve : lfi, posterior interosseous vesaela and nerve ; 17, ex 
secundi iuternodii poUicis. 

covered in above by the extensor carpi radialis loi 
and lower down, lying along llie extotisM «»ktj\ to 
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vvior, extensor minimi digiti, extensor carpi ulnaris, 
id anconeus. The second layer comprises the exten- 
r ossis metacarpi, primi and secundi internodii 
)Uicis, the extensor indicis, and the posterior inter- 
seous vessels and nerves. The extensors of the 
limb will be seen to form a sort of spiral round the 
tfer part of the radius ; they are enclosed in a sheath 
hieh is very liable to be the seat of severe teno- 
novitis, especially met with in reapers and labourers. 
Relations of the radial artery in the forearm. — Sup- 
sing the vessel to be normal, a line drawn from the 
iddle of the bend of the elbow to the inner side of 
e styloid process of the radius represents its course in 
e upper third ; it is concealed by the pronator teres 
d by the edge of the supinator longus, and lies on 
3 tendon of the biceps, and in a bed of fat and 
lular tissue, in relation with some muscular branches 
the musculo-spiral nerve, and on the supinator 
ivis. In the middle third it lies between the 
idons of the flexor carpi radialis and supinator 
igus, having the radial nerve to its outer side, and 
the pronator teres and flat head of flexor sublimis. 
the inferior third it has the same tendons on either 
e, whilst it rests upon the flexor longus pollicis, 
>nator quadrat us, and radius. It is accompanied 
•oughout by venae comites. 

To tie the radial artery. — The vessel is readily 
:ured throughout its course, and any incisions made 
rough the integument along the margin of the 
pinator or its tendon would reach it, but its deliga- 
»n on the upper third is only required in cases of 
mnd, which, in such instances, would be en- 
"ged, and the vessel tied above and below the point 
injury. The vessel is liable to several irregularities, 
e most common of which is a high origin from the 
achial, when it lies often merely subcutaneous and 
a be seen pulsating throughout its course. 
Relations of the ulnar artery in the /orearm. — 
rising at the bifurcation of the \)rac\i\a\, \\> y\x»» 
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obliquely downwards, on the ulnar side of tl 
towards the radial side of the pisiform bone, an< 
upper third it is covered by the pronator teres 
carpi radialis. palmaris longus, and flexor sublux 
having on its inner side the flexor carpi ulnaris 
ouu*r the flexor sublimis, and resting on the br, 
anticus. In the lower two-thirds, it is covered 
the fascia? : on its inner side are the flexor carpi 
and ulnar nerve, on its outer the flexor sublimis, 
rests on the flexor profundus ; venae comites accc 
it throughout. This vessel occasionally arises h 
when it also lies immediately beneath the intej 
and fascia?, uncovered bv muscles. The same n 
with regard to tying it in the upper third of tl 
mav be made as have been in the case of the rad 
is very difficult to secure in its upper third, o\ 
being so covered in bv muscles. 

The nerves of the forearm are cutaneous an< 
the former being branches of the external and i 
cutaneous as far as the wrist, of the lesser i 
cutaneous and musculo-spiral, and in the lowe 
of the ulnar and radial 

The musculo-spiral enters the forearm betwt 
bracliialis anticus and supinator longus, an< 
breaking up in the supinator brevis is distribi 
the extensors and supinators ; the median ent 
forearm between the two heads of the pronatc 
and is accompanied by a vessel, the comes 
mediani, which is occasionally of considerable si 
may form one of the chief supplies to the pal: 
ulnar enters the forearm between the two heads 
ilexor carpi ulnaris, and accompanies the ulnar « 

In amputation through the upper third of t) 
arm the flaps would contain the structures as foil 
In the anterior, integument and superficial vei 
nerves, the flexor carpi radialis, supinator 
pnlnmris longus, flexor carpi ulnaris, extenso 
nuliulis longior, pronator teres, flexor sublin 
jJJvfundus, and the rad\a\, \3ikiax, *xv&. *x*fcerioi 
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osseous vessels and nerves. The posterior, the extensor 
carpi radialis brevior, supinator brevis, and the ulnar 
and common extensor of the fingers, with the posterior 
interosseous vessels and nerves, integuments, and 
superficial . veins and nerves. The vessels requiring 
ligature are the radial and ulnar, which will be found 
just beneath the integument, the anterior and posterior 
interosseous, which retract along the interosseous mem- 
brane, and perhaps the comes nervi mediani. 

In performing the flap amputation the bones should 
be placed midway between pronation and supination ; 
and in cases of simple fracture of one or both bones, the 
same position must be maintained, as they are then most 
nearly parallel and furthest separated from each other, 
and there is less chance of any union between them. 
Moreover, owing to the tendency to motion that 
exists between these bones, a false joint may be the 
Ksult unless accurate adaptation and perfect rest be 
maintained. 

Tlie fractures which occur in the forearm are those 
affecting either one or both bones and their processes. 
If the coronoid process be fractured — a rare accident, 
dependent on muscular action or dislocation — that 
amount of flexion performed by the brachialis anticus 
tt necessarily lost ; symptoms of fracture of the olecra- 
non are obvious, and the powerful action of the triceps 
m separating the fragments accounts for the rarity of 
bony union ; moreover, the articulation is generally 
opened. If the neck of the radius be fractured, a 
result of direct violence, the diagnosis is obscure, and 
must be deduced from the want of power of voluntary 
pronation and supination. 

The action of the muscles of the forearm upon frag- 
ments is well marked in such a case as fracture of the 
shaft of the radius alone. Thus, supposing it broken 
about its centre, the upper fragment is drawn forwards 
by the biceps, inwards by the pronator teres ; the lower 
fragment is pronated and drawn downwards «a& m- 
*ards by the pronator quadratus, and its st^\o\& -gro^^ 
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tilted upwards by the supinator longus. In fract 
of both bones the action of the muscles often ca 
great deformity. 

SURGICAL ANATOMY OF THE REGION OF T 

WRIST. 

Surface markings. — Beneath the integument 
seen the cutaneous veins and the tendons of 
muscles acting on the wrist and fingers, the ardt 
ones being most evident in flexion of the hanc 
clenching the fist, especially the palmaris longus 
flexor carpi radialis ; the posterior, in extension of 
wrist or fingers, and in extension of the thumb, 
position of the styloid processes of the radius and 1 
can be felt, the former lower down than the latter; 
relation of these processes, however, is altered du 
pronation and supination. In front of the sty 
process of the radius is the root of the thumb 
prominence of the scaphoid, and on the inner sid 
the pisiform bone, with the tendon of the flexor c 
ulnaris attached to it. The pulsations of the radial 
ulnar arteries can be easily felt and generally seen ; 
former on the radial side of the flexor carpi radis 
the latter on the radial side of the flexor carpi ulna 

Topography. — Beneath the skin is the subcutai* 
cellular tissue, free from fat, and lying in it are 
cutaneous vessels, nerves, and lymphatics. The 
neurosis is a continuation of that forming the sh 
of the muscles of the forearm, which is remarkabl 
the wrist as being very strong, and affording sp 
channels for the passage of the tendons of the mus 
of the forearm. It consists of two portions — an i 
rior, very thick and strong (anterior annular ligann 
continuous with the deep fascia of the forearm, w 
is attached to the pisiform, unciform, radius, scap 
and trapezium, receiving an expansion of the tei 
of the palmaris longus, and forming an arch beU 
the thenar and hypothenar regions ; and a poste 
dense, and formed of citcxAke a\\&\o\^\>\ui\ml bui 
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of tisane attached to the ulna, cuneiform, pisiform 
bones, to the radius, and to the several eminences on 
ftg dorsal aspect, which separate the extensor tendons, 
»nd thus form six compartments, each lined with a 
separate synovial membrane. 

Anterior region of wrist— The first layer of struc- 
tures beneath' the integument and aponeurosis of the 
wrist;, followed from the radial towards the ulnar 
(ids, consists of — the supinator longus, the radial 
msmIs, the flexor carpi radialis and palmaris longus, 




], alnir TGueig ; 2, ulnar nerve ; 3, sheath of flexors sublimie and 
^ifandus digitorum and flexor longus pollicis, enclosed by true 
JSHlu ligament ; 4, cut tendon of palmaris longus: 6, aemi- 
taMrbone; 6, sheath for flexor carpi radialis; 7, radial origin 
Mmnular ligament; 8. 10, sheath for extensor ossis metacarp' 
•Jdprhni interncdii pollicis ; S, radial vessels; 11, os magnum 
jj riheata at extensor secundi intemodii pollicis ; 13, scaphoid 
Jiiheaih of extensor carpi radialis, lougior and brevior; IS 
■*»tti of extensor communis and Indicator; 16, semilunar 
".unciform; 18, 21, cuneiform; 19, sheath of ext 
■™mi digitl; 20, sheath of extensor carpi ulnaris 

fte former of which perforates the denser portion of 
m annular ligament, the ulnar vessels and nerve, and 
™* flexor carpi ulnaris. All these tendons. \uwa w^a.- 
"te sheaths, derived from the annular. ligament wofi. 
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synovial membranes. The second layer c< 
flexor subliniis, enveloped in synovial membrane 
the median nerve, with its accompanying artery. 
third consists of the flexor longus pollicis and 
flexor profundus digitorum, having their eyn 
sheaths in conimou with the superficial flexor, 
close on the bone are the carpal branches of the r 
and ulnar. 

The. posterior region. — Between the skin of 
back of the hand and the fascia are a ntr 
of superficial veins and cutaneous nerves, d« 




Fig. 36.— Section of Carpus, through the first row of car 
bones (one-half). 
1. palmaris longus; 2, fleior earpis radialis ; 3, radial ti 
i, supinator longus ; 6, radius ; 8, extensor carpi radialis la 
7. extensor carpi radialis hrevior; 8, extensor longne nc 
a, scaphoid; 10, extensor communis digitorum; 11 ssml- 
&ZS* ?? minimi di & tu 13 > cuneiform; 14 extensor 
> rpi iiimn.; 18, flexor Iwevis minimi digit! ; 19, ai 
S? unfiled ^ace.) Tbe ^^ mVauU " nd &*-*" ' 

*£"" J?*, radial Qnd doraal Iranch of the i 
Beneath these is a strong fibrous membrane, appai 
contmuous with the dorsal portion of the m 
gament. There is a deeper layer, covering the 
" nd "iteroasei, which is blended with tl,n n 
neurosis hMv, tt* W^l^^be' 
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these layers. Beneath the annular ligament are the six 
compartments for the following tendons, heginning on 
the radial side: — (1) extensores ossis metacarpi and 
primi internodii pollicis ; (2) extensores carpi radialis, 
longior, and brevior ; (3) extensor secundi internodii 
pollicis, crossing the two last mentioned very obliquely ; 
(4) extensores digitorum and indicia; (5) extensor 
fiunimi digiti; (6) extensor carpi ulnaris. 

The tendons of the extensor muscles, having arrived 
a t the metacarpophalangeal articulation, receive the 
tendons of the lumbricales and interossei, whilst at the 
first pharyngeal joint they divide into three fasciculi, 
the central one being inserted into the base of the 
second phalanx, and the two lateral passing on and 
"^uniting, are inserted into the base of the ungual. 
They have no distinct synovial sheaths. 

The radial artery at the wrist can be felt or seen 
taating between the tendons of the flexor carpi radi- 
ans and supinator longus, where it is quite superficial 
and easily secured. Accompanied by vense comites, it 
winds round the outside of the wrist, to gain the first 
interosseous space, when it enters the palm between 
the two heads of the first dorsal interosseous, and is 
crossed by the extensors of the thumb. It is readily 
secured at the base of the well-marked hollow formed 
hy these muscles. In disarticulation of the metacarpal 
hone of the thumb it stands a chance of being divided, 
hut if the knife be kept close to the bone it can be 
Voided. The most important branch of the radial is 
the superficial volar, which ordinarily lies subcutane- 
0U8 ^y> mm! completes the superficial arch. The other 
hranches given off at the wrist supply the carpus and 
dorsal aspects of the thumb and first finger. 

The ulnar artery, at the wrist, lies with its vena) 
whites, on the radial side of the flexor carpi ulnaris, 
^d with its nerve to its inner side. 

Articulations of the -wrist-joint — These are the in- 
ferior radio-ulnar, the radio-carpal, whicVi end«\i \te\rw wkv 
the lower end of the radius, and the scaphoid, axA. fceoxv- 
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lunar bones. The synovial membrane of this artiral; 
tion is also extended over the cuneiform bone and tl 
inter-articular fibro-cartilage between the ulna and th 
bone ; the inter-carpal and carpo-metacarpal join' 
which include the anterior articular surfaces of t 
cuneiform, semilunar, and scaphoid, the entire ui 
form, os magnum, and trapezoid, with the bases of ' 
four inner metacarpals, have a common synovial to.' 
hrane, whilst the pisiform and the trapezium have 
each. Of these articulations the most important to 




Fig. 37. — Section of Carpus through the middle. (Two-thin 
1, hypothenar muscles; 2, paltnoris bresis; 3, ulnar vessels 
nerve ; 4, flexor sublimla and profundus ; 5, median nerve 
flexor lnngus pollicie: 7, flexor carpi radialis ; 8, thenar niosc 
9, base of first metacarpal bone; 10, extensor ossis metac 
polb'cis ; ] 1 , trapezium ; 12, extensor primi intornodii pallid* 
radial vessels; 14, extensor carpi radialis longior; 16, trapes 
IB, external carpi radialis brerior; 17, os magnum; 18, exta 
indicia; 19, extensor communis digitorum : 20, unciform ; 
txtensor minimi digiti; 22, extensor carpi ulnaris. 

surgeon is the radio-carpaL as dislocation of the hi 
and carpus from the radius, either backwards or 
wards, takes place here. Moreover, amputation 
occasionally performed at this joint. 

Fracture of the radius just above the articulal 
(Colles's fracture) is almost always transverse, and 
young subjects the lower epiphysis is occasionally s* 
rated. In these injuries fbe AelonriiV) \% -*k& -mwk 
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the result of the combined action of the supinator 
longuB, extensors of thumb, and radial extensors of 
the wrist causes the loweT fragment to make a partial 
rotation on its transverse axis. 

In examining the lower end of the forearm, in 




is and Middle Finger. (One-half.) 
1, extensor primi internodii pollicis; 2, semi-lunar bone; 3 
magnum ; 4> middle metatarsal bone ; 6, first phalanx 



second phalaiu ; 7, pronator quadratna ; ; 



cases of injury, it must he remembered that the head 
of the ulna is prominent in pronation, and its styloid 
process in supination, owing to the rotation of the 
radius at its inferior radio-ulnai mtifirftaittsm. 
Amputation at the wiiat-jouit 'ms.'j \» ^ss&kbse«S>. 
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either by a semilunar dorsal flap, and an anteri 
f « >rmed from the palm, or by rectangular flaps. T 
knife may get notched against the pisiform bone, 
that some little neatness is necessary in avoiding it. T 
styloid processes of the radios and ulna require remov 
and the vessels which would be ligatured are f 
superficialis volae, some branches of the ulnar in pal 
and perhaps an abnormal median. 

For the operation of excision of the joint, an ae- 
rate knowledge of its component parts and relations 
of the utmost importance, as this excision, like that 
the ankle, reduces itself to an anatomical problem 
viz., to remove the disease, and at the same time 
preserve to the hand the tendons passing from the a 
to it, and if possible to retain their functions. 

SURGICAL ANATOMY OF THE HAND. 
PALMAR REGION. 

Surface markings. — This region extends from t 
wrist to the web of the fingers. It is concave, and p» 
sents two muscular eminences : one on the radial sic 
due to the mass of muscles acting on the thumb, call 
the thenar prominence, and the other due to muscles 
the little finger, the hypothenar. The intermedia 
space is marked by several furrows, indicating the mo 
marked flexions of the hand, one of which, the obliqi 
central one, lies almost in the course of the superfici 
palmar arch. The deep palmar arch may be refern 
to the surface marking, by an imaginary line dra\* 
between the centres of those circles, which form tl 
bases of the thenar and hypothenar eminences. Tl 
root of each finger presents a longitudinal depressio 
placed in front of the superior extremity of the fir 
phalanx. The bifurcation of the digital vessels tab 
place a little nearer the palm than the web of tl 
fingers, and their course is subsequently along the undi 
lateral aspects of the digits. 



OF THB HAND. 



The skin is very thick and adherent and very sensi- 
tive, notwithstanding the horny condition it acquires 
in those who have much manual labour, and it is fur- 
rowed by ridges, in which lie the orifices of the sweat 




J - inferior fold; 2, middle fold; 3, superior fold ; 4, ulnar artery; 
*> ladial inter]' ; 6, superficialiB vote ; 7, deep palmar nrcn ; 
"i aoperflcial paliuar arch. 

" B cte. The great vascularity of the skin of the palm 

Pfedisposes this region to the occurrence of erectile 

""Hours. 

.topography. — The subcutaneous tissue is full of 

"j'Ulrted fat; beneath the fat and c«\Mm Wssww. Sa, •&» 

'***»«■ faeaitt, Dgrticuiarly strong in itB cfttvtasi \asft\- 
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cuius, and into the posterior portion of which is insei 
the palmaris longus, opposite the heads of the m< 
carpal bones it divides into four slips, which si 
themselves divide into two processes, attached to 
sides of the first phalanx, giving passage to the fle: 
tendons, whilst the intermediate spaces transmit ' 
digital vessels and nerves. Vertical septa pass do 
and f divide the central set of palmar muscles from 1 
thenar a ad hypothenar, the expansion of the pain 
fascia covering which is very thin. It will be obsen 
that there is a great difference between the superfic 
and deep surfaces of the fascia; the former bei 
rough and coarse, whilst the deep is polished a 
shining, owing to the reflection on to it of the bun 
tissue of the sheaths of the tendons. This pain 
aponeurosis is frequently the seat of contraction whi 
implicates the fingers. The little palmaris brtf 
muscle is attached to the skin and ulnar portion 
the central portion of the aponeurosis. 

On. removing the palmar fascia the underlyi 
structures are met with in the following order, disse< 
ing down to the metacarpus. Commencing with i 
thenar eminence, beneath the fascial covering, he t 
superficialis volse artery, abductor pollicis, oppone 
pollicis, and radial head of short flexor of thum 
tendon of flexor longus pollicis, ulnar head of flex 
brevis pollicis, princeps pollicis, and radialis indie 
arteries, metacarpal bone of thumb, trapezium, ai 
tendon of flexor carpi radialis. 

In the middle segment of the palm, between t] 
central fasciculus of the palmar fascia and the anteri 
annular ligament, with which the fascia is continuoi 
lie the superficial palmar arch and its digital branch* 
and the ulnar nerve, the median nerve, with its digit 
branches, the tendons of the flexor sublimis and pi 
fundus digitorum, with which latter are associated tl 
lumbricales (these muscles enclosed in their synovi 
sheaths), lie under the annular ligament, next a lay 
of fibrous tissue separating \taas& Ixotol Via ta&^ *ssi 
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deep branch of the ulnar artery, the adductor 
of thumb and interossei, whose tendons, with those 
of the lumbricales, pass into the general dorsal 
aponeurosis, and lastly, the metacarpus. 

Beneath the palmar fascia of the hypothenar emi- 
nence he the palmaris brevis, some cutaneous vessels 
and nerves, the abductor and flexor brevis, minimi 
digiti, the commencement of the superficial palmar 
arch, with its accompanying ulnar nerve, opponens 
minimi digiti, deep branch of ulnar artery and nerve, 
and fifth metacarpal bone. 

The metacarpal bone of the thumb articulates with 
the trapezium by a saddle-shaped surface, and its shaft 
is considerably curved anteriorly ; and in amputation 
at the metacarpo-trapezial joint, the secret of sepa- 
rating the bone neatly consists in abducting it forcibly 
and dividing the lateral ligaments, of which it is better 
to cut the inner one first. There are several methods 
of performing this operation, but that should always 
to chosen which will leave the greatest amount of 
opposing structure ; as the muscular pad, resulting from 
the flaps, even though it loses its bony support, is of 
great importance when the hypothenar mass of muscle 
ia intact, as it will in a great measure retain the power 
<rf approximation. Care must be taken to avoid 
bounding the trunk of the radial artery, as it passes 
between the two heads of the first dorsal interosseous 
muscle, if possible. The metacarpal bones of the 
fingers, having a common synovial membrane with 
their carpal bones, ought, if possible, to be removed 
without disarticulation, owing to the liability of general 
ttppniation. There is some little difficulty attending 
amputation of the fifth metacarpal bone, owing to its 
double articulation with the os unciforme. 

Synovial membranes of the palm. — These sheaths 
ft* the flexor tendons are arranged thus, generally : — 
1. That of the flexor longus pollicis, which extends 
ferni the extremity of the thumb to about YiaM-rav- 
iukibove the annular ligament. 2. Thai commons 
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to the tendons of the flexor sublimis and profon 
digitorum. It extends from about half-au-iuch ah 
the annular ligament, and is separated from the ; 
ceding by the median, nerve. It expands in 
palm, and has three prolongations ; the two first 
associated with the tendons of the index and mid 
fingers, and the third is common to the tendons 
the ring and little fingers. 

Abscess in the palm (palmar abscess), unless ope 
early, is liable to spread up the arm, along the bj 
via) sheaths of the muscles, by passing beneath 




1, hypothenar 
4,6, 11, luml 

il]:<irir.'UTORis ; 



3, flexor tendons in the alia 
aponeurosis ; 10, 14, deep* 
carpal ligament; IS, 17, 



annular ligament, the excruciating pain attending 
being due to the tenseness of the palmar fascia, 
opening collections of pus in the palm, the positioi 
the palmar arch must be recollected, and the ki 
should be entered upon the head or neck of 
metacarpal bone, and not between the fingers, 
that the bifurcation of the digital artery may 
avoided. 
The superficial palmar arch "w. tara«ft.\^ ■&» il 
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irtery, which enters the palm on the radial side of the 
pisiform bone, and lies beneath the palmaris brevis 
and on the annular ligament. The ulnar nerve is on 
its inner side, and it is accompanied by venae comites, 
opposite the position of the intercarpal articulation, it 
sends a branch to join the, deep arch, accompanied by 
the deep branch of the ulnar nerve, penetrating between 
the abductor and flexor brevis minimi digiti. At 
about this point the superficial arch commences; its 
convexity being forwards, and extending to, and 
gradually lessening as it approaches the interspace 
between the ball of the thumb and the index finger, 
where it anastomoses with the superficialis volse, 
and thus completes the arch. It supplies the opposed 
•wfeces of the index and middle, of the middle and 
ring, and the entire little finger. The digital 
blanches arise from the arch by short common trunks, 
blanching in the web of the fingers, and at this spot 
communicating branches are given off to the deep 
arch. The superficial arch is covered by the skin, 
subcutaneous cellular tissue, and by the palmar 
fascia, and is posteriorly in relation with the super- 
ficial and deep flexors, and the digital branches 
°f the median and ulnar nerves, the lumbricales 
and bursal tissue of the flexor tendons. 

The deep palmar arch is formed by the radial artery, 
*hich enters the palm by the first interosseous space, 
between the two heads of the first dorsal interosseous 
muscle, and takes a direction from without inwards, 
Dearly transversely, beneath the flexor brevis and 
adductor pollicis — where it gives off the princeps pollicis 
told radialis indicis, which supply the thumb and radial 
*ide of the index finger — towards the base of the meta- 
carpal bone of the little finger, at which point it 
anastomoses with the deep branch of the ulnar. It 
fives off interosseous branches and perforating 
•ranches, which pass backwards between the muscular 
bres of the three inner interossei, and mos&\i\a»\& 
ith the dorsal interosseous branches. TYis sack S& 
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completed by its inosculation with the comm 
branch of the ulnar artery. 

The structures which lie between the i 
superficial arches are, the flexor tendons of t 
and their sheaths, the lumbricales, part of t 
brevis pollicis, and the muscles of the litt 
The deep branch of the ulnar nerve accomp 
deep arch. Beneath it are the carpal eni 
metacarpal bones and the interossei muscl 




Fig. 41.— Anterior Aspect of Fingers. 

1, 2, lateral ligaments; 3, flexor profundus digitonu 
sublimis ; 6, out edge of theca ; 6, sheath of fleiors; 
commencement of theca ; 8, crossed fibres of theca 
nerves; ID, digital vessels; 11, termination of dij 
and nerve ; 12, 13, arrangement of veins. 

deep arch is situated about half-an-inch u 
wrist than the superficial arch. 

In wounds of the palmar arch, if ligatu 
radial and ulnar tail, ft» c\icvi\t»Si\»n.Sa ^AhJ 
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on by an enlarged anterior interosseous or comes nervi 
mediani, and ligature of the brachial must be had 
recourse to. 

Bursal swellings are commonly met with in associa- 
tion with the synovial sheaths of the flexor tendons in 
the palm, and generally communicate beneath the 
annular ligament, with the continuation of these 
sheaths in the forearm. 

In the fingers the skin is very thick, particularly on 
the palmar aspect, highly vascular, and freely supplied 
with nerve-fibres. The subcutaneous tissue contains a 
good deal of fat ; beneath this tissue is the sheath or 
theca of the flexor tendons, an osseo-fibrous canal, 
formed by the phalanges and a dense tube of fibrous 
tissue, disposed in circular and oblique bands, very 
thin immediately opposite the flexures, and perforated 
at the roots of the fingers for the passage of vessels 
and cellular tissue. The sheath is very thin on the 
palmar aspect of the ungual phalanx, and purulent 
infiltration into it is common at this point. The flexor 
tendons which lie in the sheath are those of the flexor 
sublimis imperforatus) attached by two slips to the sides 
of the second phalanges, and those of the flexor pro- 
fundus (perforans) which divides them, and is inserted 
into the base of the ungual. The canal is lined with 
a synovial membrane, which is reflected on to the 
tendons. Slender tendinous filaments, called vincula, 
connect these tendons to the walls of the canal. On 
the dorsum there is a strong aponeurosis formed by the 
extensor tendons, further strengthened by the expan- 
sion of the interossei and lumbricales. The common 
extensor passes on to the second phalangeal articulation, 
opposite which it divides into three fasciculi, the 
central one being inserted into the base of the second 
phalanx, whilst the two lateral slips reunite and pass 
on, to be inserted into the base of the ungual. 

The svnovial sheaths of the flexor tendons of the 

thumb and little finger communicate V\^v *0h& wrcaassfc. 

sheath, whilst those of the other \htftfc &o wo\», *. Wv» 
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snaoiCAL 



which accounts for the greater frequency of aupp 
in the common sheath when whitlow occurs ii 
of them. 

In excision of the phalangeal articulation 
necessary to retain as much aa possible of the 
aponeurosis, in order that the power of extend' 
be afterwards preserved. In disarticulatior. 
phalanx, it must be remembered that immedial 
lateral ligament is divided the joint is openi 




Fig. 42. — Dorsal Aspect of Fmgtre. (One-third. 



1, 2, digital articulations and their 
3, 4, lateral ligaments; 5, comiu. 
lumbrionlee and fntorossci tendons 
tendon ; 9, dorsal ulnar vein. 



orrespondiog ski 
8, splitting of 



that this lateral ligament does not coincide w 
palmar fold of the digit, but is a little in fron 
so that the guide for entering the knife is the 
fold in the skin seen on the dorsal aspect of tin 

The vessels supplying the fingers, with the 
are derived from the digital branches of the 
and ulnar arteries. Tne oitenea uwjuhdaub ^erj i 
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the pulp and matrix of the nail. The veins accompany 
the arteries and pass posteriorly, and form a con- 
siderable plexus, passing along the back of the fingers 
into the veins of the back of the hand. 

The digital nerves are derived from the radial, 
median, and ulnar. The branches of the radial are 
supplied to the posterior surfaces of the thumb and 
index, middle, and ring fingers ; those from the 
median to the palmar surfaces of the same digits, 
and those from the ulnar to the inner half of the 
ring and both sides of the little finger. 

Dislocation of the first phalanx of the thumb is 
difficult of reduction, and if reduced, of being main- 
tained in position, owing to the great power exerted 
by the mass of muscles forming the ball of the thumb, 
and to the fact that when the phalanx lies on the dorsal 
aspect of the metacarpal bone, the narrow head of the 
latter becomes constricted by the two terminal attach- 
ments of the flexor brevis pollicis, the tendons of 
which are further strengthened by the conjoined inser- 
tion of the adductor and abductor. 



CHAPTER V. 

SURGICAL ANATOMY OF THE ABDOMEN. 

On commencing the surgical anatomy of the abdomi 
it is advisable to point out the relations of , 1 
contents of this cavity to the surface of the bo< 
considerations of importance to the surgeon as a 
to diagnosis. 

Relations of the viscera to the abdominal pariete& 
In order to facilitate the description of the abdofc 
it can be mapped out by certain arbitrary lines i 
nine regions, to which the contained viscera can 
referred — a method of reference of considerable 
in a certain way, but of no great value as bearing u] 
the subject of Surgical Anatomy, properly so call* 
These lines are vertical and horizontal ; the vertical p 
ing from the seventh costal cartilage to the middle 
Poupart's ligament, on either side, and the horizoi 
through the level of the ninth costal cartilages, t 
crests of the ilia. The regions thus indicated are cal 
the— 

Right hypochondriac. Epigastric. Left hypochoncb 

Right lumbar. Umbilical. Left lumbar. 

Right iliac. Hypogastric. Left iliac. 

The epigastric region contains the left lobe of 
liver, part of the anterior surface of the stomach v 

* For a detailed account of the relations of the viscera tc 
surface and each other, the reader is referred to Prof. Brai) 
"Atlas of Topographical Anatomy ailei sections of frozen bodi 
(Translated by Author.) 
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ageal and pyloric orifices, the gastro-hepatic 
and the foramen of Winslow. Behind the 
$ the lesser bag of the peritoneum, second and 
ions of the duodenum, the pancreas, cceliac 
its branches, the superior mesenteric artery 
plexus, the aorta and vena cava, and vertebral 

iht hypochondriac region is almost entirely 
>y the right lobe of the liver ; it contains also 
is of the gall bladder, a portion of the 

colon, the tip of the right kidney, and the 
,1 capsule. 
H hypochondriac region is almost entirely 

the greater cul-de-sac of the stomach, the 
1 gastro-splenic omentum, and occasionally a 
bion of the left lobe of the liver. Inferiorly 
3 the tip of the left kidney and supra-renal 

small portion of the descending colon, and 
' the pancreas. 

ibilical region contains the great omentum, the 
i colon, the mass of the small intestine, the 
, the aorta, and inferior vena cava. 
nbar region contains convolutions of the small 

the ascending colon on the right and the 
g on the left, the kidneys and ureters, and a 
Df cellulo-fatty tissue. 

ipogastric region contains the great omentum, 
intestine, and the bladder, if distended. 
%c region contains the coecum in the right, 
igmoid flexure in the left, and convolution of 
intestine. 

be stated that in the female the gravid uterus 
everal regions in succession, according to the 
gestation, 
jions of the abdomen will be considered under- 

of— 

•dominal parietes ; (2) Such portions of the 
1 cavity as are of practical &\ngLw\. Vnv^wXr 

Pelvis. 
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ABDOMINAL PARIETES. 

The region of the abdominal parietes may be dr\ 
as follows — (1) Antero-lateral; (2) Inguinal ; (3) Cr 
(4) Lumbar. 

(1) Anterolateral region of the abdomen. — r i 

graphy. — The skin is very lax (excepting at the u 

lical depression), beneath it is the subcutaneous eel 

tissue and fascia, which latter may, be divided inl 

many lamellae as the skill of the dissector permit 

two of which, however, may be considered as a 

for all surgical purposes, the superficial and the ( 

The superficial lamina is continuous with that oi 

thigh, and glides freely over Poupart's ligament, 

deep one is firmly attached to it. The position of i 

laminae are clinically interesting, from the fact 

fluid or gas situated between them will descend to? 

the thigh, but supposing the effusion is behind 

deeper layer it is arrested by Poupart's ligament. 1 

fasciae are continuous, and interlace on either sic 

the linea alba, which is seen as a well-marked de 

sion, and some of their fibres are attached to it, ar 

the lower portion of the abdomen pass downwar< 

the scrotum, strengthening the suspensory ligame: 

the penis, and giving origin to the dartos (vide Ing 

Region). In the fat existing between these la< 

lie numerous cutaneous branches of the supei 

epigastric and intercostal vessels and nerves. A 

layer of cellular tissue separates the deep lay< 

fascia from the external oblique muscle and its ap 

rosis. Next in order is the external oblique mi 

the fibres of origin of which interdigitate with the 

the serratus magnus and latissimus dorsi, an( 

aponeurosis passes inwards, to be inserted into the 

spine, the linea alba, and iliac and pubic crests. 

fibres of this muscle are oblique from above down\* 

Beneath it lies the internal oblique, separated from 

a thin cellular membrane, deiYv^d o\\^mally fron 
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Vvvmbar aponeurosis, and in which lie filaments of the 
lower intercostal and last dorsal nerves : its tendon is 
inserted into the cartilages of the lower ribs, the linea 
alba, and ilio-pectineal line, enclosing the rectus for its 
upper two-thirds behind, and passing in front of it en- 
tirely for the remaining third. The fibres run in the 
contrary direction to those of the former muscle. The 
tran8versalis is separated from it by a thin cellular 
membrane, and having its origin from the lower ribs 
and lumbar aponeurosis is inserted along the linea alba 
and by the conjoined tendon, the upper three-fourths 
passing behind the re'ctus, and blending with the tendon 
of the internal oblique, whilst its lower fourth passes 
m front of it. It is separated from the peritoneum by 
the trans versalis fascia. The rectus abdominis passes 
vertically down the abdominal parietes, on either side of 
the linea alba, enclosed in a partial sheath, and having 
three or four tendinous intersections, which are verv 
readily seen beneath the skin when the muscle is in 
action. Below it is a little muscle, the pyramidalis, 
attached below to the pubis and inserted into the linea 
alba, at the junction of the middle with the lower third 
of the rectus. The continuity of the thin aponeurotic 
laminae, which exist between the abdominal muscles, 
^ith the lumbar aponeuroses, accounts for the occa- 
sional pointing of lumbar abscess in the parietes, above 
PouparVs ligament, or at the edge of the rectus. The 
d®p epigastric artery, with its veins, after passing 
hetween the peritoneum and transversalis fascia, gets 
behind it, and entering its fibres, freely anastomoses 
^th the superior epigastric from the internal mammary, 
w hich vessel itself enters the rectus below the cartilages 
°' the eighth or ninth ribs. Between the transversalis 
fascia and the peritoneum is the sub-peritoneal cellular 
tissue. The peritoneum itself closely lines this region 
°* the abdominal wall, excepting for a short distance 
above the pubes, where its attachment is very lax — a 
£ Ire U instance taken advantage of m puwctowo ol *0cv^ 
Wa <lder in this region. 
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The .abdominal muscles are separated from on< 
another by a lamina of cellular tksue, which favours 
the effusion of fluids, and the laxity of the sub-peri 
toneal layer explains reduction en masse or en bloc of z 
hernia, which instead of having been replaced within 
the peritoneal cavity, has been pushed back, unreduced, 
tatween either the muscles themselves or between the 
fascia tranversalis and the peritoneum. 

Operations for the removal of abdominal tumour 
and for paracentesis abdominis are performed in th « 
mesial line, as the simple structure of the linea alba 
presenting no layers, does not admit of infiltration infc* 
muscular aponeurosis or sheaths. In the operation o 
paracentesis the parietal layer of the peritoneum onlj 
would bo involved ; but in operations on an ovarian 
njst, for example, both parietal and visceral are 
divided. In the case, however, of the incision through 
the parietes made for the application of ligatures to the 
iliac arteries, the abdominal muscles and fascia transver- 
sal is are divided, whilst the peritoneum is kept entire- 
The resilience of the walls of this region allows of the 
ready manipulation- of its contents, with a view to 
diagnosis. Penetrating wounds are frequently followed 
by hernial protrusion, on account of the laxity of their 
cicatrices. 

In the linea alba, between the two recti, is the 
umbilicus. 

Umbilical her nhe, of which there are several varieties* 
may be thus classified : — 1. Congenital, which is ft 
prolapse of the intestine into the cord, possessing no 
peritoneal covering. 2. In children, occurring from 
about the first to the fourth month, the coverings 
are the skin, the cicatricial membrane of the umbilical 
depression and the peritoneum ; the fascia propria is so 
thin as to he almost unappreciable. 3. In adults 
several varieties are met with as regards the shap* 
of the opening and the contents. The opening m&l 
merely admit the finger tip, or the entire hand m£ 
be passed through it. As tc^kh\& \X\a covering 5 
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&y are generally the same— skin,- subcutaneous 
ilular tissue, cicatricial tissue of the umbilical 
>ertuie, fascia propria, sac, and sub- peritoneal cellular 
ssiie. But these again may vary in texture, or in 
>me cases be wanting. 

The contents are most frequently omentum and the 
ransverse colon, small intestine without omentum, or 
U these structures -at the same time. In operating for 
ttangulated umbilical hernia, it is of importance to 
divide the constriction downwards or inwards, and 
lownwards or outwards and downwards. In adults 
he hernia invariably contains omentum, which must 
*® pushed upwards, in order to get at the intestine. 

SURGICAL ANATOMY OF THE INGUINAL REGION. 

This important region is the seat of operation in 
ases of inguinal hernia, for ligature of the external 
^ac , and epigastric arteries, and the pointing of 
bscesses of the iliac fossae. 

JSiirface ?narktngs. — This region (the inferior por- 
ion 'pf the antero-lateral region of the abdomen) may 
fc indicated superiorly by a line drawn from the ali- 
tor superior spine of the ilium to the mesial line 
f the body internally, and the mesial line itself 
fclow Poupart's ligament. Between the bony promi- 
©U<$es, the anterior superior spine externally, and the 
f e8t of the pubes internally, is a curved furrow, with 
•s convexity downwards, indicating the fold of the 
roin, and the position of Poupart's ligament. Just 
bove the pubes can be felt the external abdominal 
**g, and the structures forming the cord are readily 
^cognizable. 

The student should pass his finger up into the 
eternal ring without using any force, by tucking up 
^ scrotal tissue upwards along the cord, in order to 
^certain under what positions of the leg tha ^&To\\«vr 
^xi of the canal could be most TeadiYy ma&fc, «x\& \Nv* 
: «£/ relations of the structures compoava^ *\\». 



SURGICAL ANA' 



Topograph i\ — The skin of this region is fre 
upplied with hairs, which must be carefully shai 




t, superficial layer of fascia (reflected) ; b, deeper layer of faW 
(reflected), the mpetficuu vessels being left attached toll 
external oblique ; c, inguinal lymphatic glands; d, superfldi 
tireumflex iliac artery; r, tuperfidal epigBttric artery; j 
superior external pudic artery ; g, Poupart's ligament; jk,in(H 
columnar fascia ; t, external aXiJi.miiun.1 ring; it, aroformflbc 
itl external oblique; I, inter no! W^baut is™-, m, fenon 
lymphatic ghinds ; ii, ilio-ingmuaitieri 
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3re an operation is undertaken. Beneath it is 
>erficial fascia, readily divisible into two layers, 
bween which lie the cutaneous vessels and lyra- 
, the deep layer being closely attached to 
t's ligament and to the crest of the ilium. The 
iial layer of this fascia is freely moveable over 
bjacent aponeurosis, a circumstance which is 
advantage of by the surgeon in making his 
is down upon a strangulated hernia, when, 
bo this laxity, by pinching up a fold of integu- 
jid transfixing it, he obtains a linear incision, 
does not include either sac or gut. It is, niore- 
tken advantage of in introducing the needles in 
\ operation for the radical cure. Between these 
of fascia are the lymphatics, transmitting the 
roni the external genitals, the termination of 
•-hypogastric and ilio-inguinal nerves, and three 
:ial branches of the common femoral artery — 
le superficial epigastric, superficial circumflex 
id superficial external pudic, with their acconi- 
y veins. In plastic operations for the relief of 
rsion of the bladder, the superficial epigastric 

be carefully preserved to nourish the flaps. 
b the deep layer of the superficial fascia is the 
rosis of the external oblique ; its lower portion, 
mion with the fascia lata and deep fascia, forms 
iral arch, which extends from the anterior 
r spine of the ilium to the spine of the pubes, 

also an attachment to the ilio-pectineal line 
irnat's ligament). The attachment to the ilio- 
al line is strengthened by a triangular band of 
•assing upwards and inwards towards the linea 
ihind the inner pillar of the external ring. It 
> noticed, that extension and abduction of the 
ders the crural arch tense, so that in the exami- 
of the parts or in the application of the taxis, 
iernal abdominal ring must be relaxed by flaxicsw. 
duction. The two pillars of ttie e&W&siX tvw% 
n d together by a set of aponeurotic Sbxefc, ^"VasSa. 
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interlace, more or less, over the whole of the inner 
part of this region, constituting the intercolumnar 
bands, from which a fascia is derived, forming a cover- 
ing to the emerging cord — the intercolumnar or external 
spermatic fascia. It is the weakness or giving way of 
these hands which favours the hernial protrusion. The 
inner pillar of the ring is flat and riband-shaped, 
whilst the outer is sickle-shaped and thick, and upon 
it the cord or round ligament rests. Beneath the apo- 
neurosis of the external oblique is a cellular interval 
separating it from the muscular libres of the internal 
oblique, and the conjoined tendon of this muscle and 
the transversalis, this latter passing in front of the 
rectus and pyramidalis to the linea alba and pubes : 
blended with the lower fibres of the internal oblique 
and transversalis are the fibres of the cremaster muscle, 
on which the ilio-inguinal nerve lies. Beneath the 
internal oblique is a second cellular layer separating 
this muscle from the fibres of the transversalis, which 
forms an arch over the cord, and beneath this arch is 
the spout-like prolongation of the transversalis fascia 
(the infundibuliform) investing it. Behind the trans- 
versalis and the rectus is the transversalis fascia, closely 
lining them, and here forming with the subperitoneal 
aponeurosis the posterior layer of the sheath of the 
latter muscle ; in its lower fourth it is attached to the 
under surface of the crural arch, becoming continuous 
with the fascia iliaca. Beneath this fascia is the 
parietal layer of the peritoneum. 

The position of the deep epigastric vessels can be 
easily seen, lying beneath the transversalis fascia and 
the peritoneum, and passing obliquely upwards and 
inwards, to gain the under surface of the rectus at 
about its lower third, and internal to the cord. 

Before describing the inguinal canal, we must obtain 

a correct idea of the disposition of the peritoneum, and 

its method of application to the posterior aspect of the 

region, where we observe the three fosseites which play 

so important a rdle in the xelatioxva ol \\\^\\^V«t\as&, 
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These may be considered as external, middle, and 
internal. On examining the internal aspect of the 
region, it will be noticed that there are several strue- 




K B- «.— Diwection of the Lower Part of the Abdominal Wall 
from within, the peritoneum having been removed- 

"i external iliac artery ; *, epigaKtric artery ; t, bonier 
"the posterior part of the sheath of the recto* (fold of 
Dottglas) : d, coDJoiDed tendon in the triangle of Heiwelbaeh ; 
'•posterior mrfaoB of rectos : /, fascia tranflversalis ; g, van 
*™erenB; A, spermatic vessels ; i, obliterated hyi>ogBJ!tric artery: 
*i ljniph»tic» in cmral rings; I, internal aMuniinal rinji. 



tares lying beneath the peritoneum, Wne\i raw, Vi, 
«A thejr are the epigastric artery, ttwi «VKvUsra.\*A 
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umbilical artery, and the urachus, whilst between thesi 
are the fossae above mentioned, and they correspow 
to the two orifices of the inguinal canal, the interna 
abdominal and external rings. 

The internal fossette (supra-pubic) corresponds t 
the space between the symphysis and spine of th 
pubis. The external is the larger and deeper, and th 
peritoneum may be most readily stripped off, displa; 
ing the cord, which lies inferiorly and internally. 

The position of the internal abdotmnal ring 
recognized as a dimple-like depression in the pel 
toneum, indicating the closure of its vaginal proces 
Below this is a furrow showing the position of Pouparl 
ligament, and below this again a depression over tl 
crural ring. 

The cords of the obliterated hypogastric arteries a 
seen as ridges, passing upwards towards the umbilicu 
forming the margins of the superior false ligamen 
of the bladder, and between them lie the remains < 
the urachus. Beneath the peritoneum is seen the loo; 
subperitoneal fascia, in which lie the deep epigastr 
and circumflex ilii vessels, the latter running aloi 
the deep surface of the crural arch. 

Parts concerned in inguinal hernia. — Inguinal hern 
is described as being oblique or direct, with referen* 
to the inguinal canal ; and external or internal, wit 
reference to its position to the deep epigastric vessels. 

The inguinal canal is an oblique channel, about a 
inch and a half long in the male, and about two inch" 
in the female, owing to the greater breadth of tl 
pelvis, and its openings are the internal and extern 
abdominal rings ; the relation of the internal or du- 
ring to the surface is indicated by a point take 
about half or three-quarters of an inch above tl 
centre of Poupart's ligament, along a line at rigl 
angles to it. This internal ring is an oval openii 
in the fascia transversalis, transmitting the cord 
the male and the touiuI ligament in the female, ai 
is bounded above and cxter\\aV\y Vj \ta^ rctd&s&'HsB 
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the transversalis muscle, and internally by the 




Fig. 45.— Dissection of tho Inguinal Canal. 
iternsl oblique (turned down); b, b, internal oblique; e, 
ramersalU; d, conjoined tendon; e, rectus abdominis, witli 
»th opened; f, fascia transversalia ; g, triangular fascia; 
cremaster ; h infundibular fascia. 

he boundaries of the inguinal canal are—In front , 
integument and superficial fascia, the ayioiiwwoas. 
temal obJique, the internal oblique Sot \\» cwiuse 
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third, anil a small portion of the cjremaster. ' B&irik 
the conjoined tendon, triangular fascia, transversal 
fascia, subperitoneal fat, and peritoneum. Above, the 
fibres of the internal oblique and transversalis; and 
below, Poupart's ligament and the fascia transversalis. 

Oblique or external inguinal lwmia follows the 
course of the spermatic cord or round ligament, pass- 
ing through both rings. 

The coverings of an oblique inguinal hernia are the 
same as those of the cord — viz., from without in- 
wards : — (1) Integument. (2) Superficial fascia. (3) 
Inter-columnar fascia. (4) Cremaster muscle. \ (5) In- 
fundibuliform fascia. (6) Subserous cellular, tissue. 
(7) Peritoneum (sac). If the intestine passes into the 
scrotum, it is called complete ; if retained pi the canal 
incomplete, or bubonocele. 

In cases of strangulation, the constriction is caused by 
somo portion of either of the rings, or if in the canal, 
by the fibres of the internal oblique or transversa^ 
and any incision for the relief of the stricture should 
be made upwards, to avoid wounding the deep epi- 
gastric vessels or spermatic cord, which in this form 
of hernia lie— the former to the inside of the neck of 
the sac, and the latter directly l)ehind it. 

Varieties. — Oblique inguinal hernia is liable t»» 
varieties, known as congenital, infantile, and encysted. 
In the congenital form the pouch of peritoneum which 
accompanies the cord and testis in its descent during 
foetal life remains patent, and the gut tails into this 
pouch, and thus lies in contact with the testicle. (In 
congenital hydrocele the condition of the parts is the 
same.) 

In the infantile form, the peritoneal pouch is only 
partially obliterated, and the sac descends along th* 
inguinal canal into the scrotum, behind the pouch; 
hence there are three layers of peritoneum in front of 
the gut and its proper investment — viz., two of the 
tunica vaginalis testis, and tta aaa itself. 

Direct or internal inguinal lveravx $\S&&\e> \& te 
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« from oblique, in not passing through the inner 
hut through the space known us the triangle of 
elbach, the boundaries of ■which are— est/. ■rwdlii, 
pigaatric artery ; internally, the outer edge of the 
ib, and inferiorly, Poupart's ligament. This 
! is filled in on its inner two-thirds by the con- 
id tendon, and for the rest by the fascia trans- 
ilis. Any hernial protrusion through this interval 
emerging from the external ring, would have the 




Fig. 47. 

Diagram of an infantile 
hernia, allowing the 
tunica vaginalis pro- 
longed in front of the 



c artery external to its sac, and the sper- 
: cord internal and posterior. This form of 
ire may either force its way through the con- 
d tendon, or push it before it. 
'servngs of direct inguinal hernia. — The same as 
already given in the case of the oblique variety, 
the exception that the conjoined tendon takes 
thee of the cremaster, the infundibuliforin fascia 
■ replaced by that portion of the fascia trans- 
lia behind or immediately contiguous to && 
ined tendon. 
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The seat of stricture, in strangulation, is either al 
neck of the sac, at the external ring, or is due to 
fissured edges of the conjoined tendon. The inc 
for its relief is to be made upwards. 

The parts divided in operation for strangii 
inguinal hernia would be those between the outer 
and the gut, and the sac, if so indicated by 
nature of the case, and when reached, the oonstri 
itself. 

Structures to he avoided. — The deep epigastric ve 
and the cord. 

The position of the deep epigastric artery with re 
to the abdominal parietes is pretty much that of 
superficial epigastric vessels seen beneath the inl 
ments, and its course is indicated by a line di 
from a point a little internal to the centre of Poup 
ligament to about the midde of the space between 
umbilicus and symphysis pubis. 

SURGICAL ANATOMY OF THE CRURAL REGIO 

In works on Descriptive Anatomy this regio 
generally described and dissected as belonging to 
lower limb ; but as its surgical relations essent 
concern those of the contents of the abdomen, and 
has so many points in common with it, besides i 
ing, by its deep aspect, part of the abdominal par: 
it has been thought advisable to introduce it here, 
to refer back to it again when describing the suj 
femoral region.* 

The boundaries of this region are — above, the c 
arch ; externally i a line passing from the anterior 
spine to the trochanter major ; internally, the p 
nence of the adductor longus ; and below, a line d 
tli rough the point of meeting of the sartorius 
adductors. These several muscular eminences er 

* This plan has been adopted by Malgaigne, and lattei 
Tillaux, and seems to the Autnor YYtfc mo3>\. ■aatanaL 
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an irregular . triangular space,, eloping towards the 
centre, in which lie the common femoral vessels ; it is 
the seat of crural or femoral hernia, which appears at 
the inner and upper part. 

Topography. — Beneath the skin is the superficial 
layer of superficial fascia, continuous with that over the 
abdomen, containing a good deal of fat, in which lie 
the superficial circumflexa ilii, epigastric and external 
pudic vessels ; filaments from the external, internal, 
and middle cutaneous, crural and ilio-inguinal nerves, 
lymphatic glands, and ducts. It will be noticed 
that the lymphatic ganglia in the axis of the thigh are 
those which become enlarged in ulcers or injuries 
of the lower limb, whilst the upper series, which 
Kes in the fold of the groin, receive the lymphatics 
of the genital organs, and become affected in venereal 
complaints. Below this layer is the deep portion 
of the superficial fascia attached to Poupart's liga- 
ment, and to the margins of the saphenous opening, 
forming a spout-like prolongation over the internal 
saphena vein as it lies in this opening. That portion 
of the superficial fascia which closes in the saphenic 
opening, is called the cribriform fascia, from its nu- 
merous perforations, due to the passage of lymphatic 
ducts and the superficial vessels already named. The 
/«awa lata is next seen, a dense aponeurotic struc- 
ture, attached by an outer or iliac portion to the 
8Wt and anterior spine of the ilium ; and blended 
*ith the lower edge of Poupart's ligament to the 
«pine of the pubes and the ilio- pectineal line, where 
it unites with Gimbernat's ligament. This portion 
of the fascia lata forms a falciform process, which 
passes in front of the sheath of the vessels, and 
W the outer pillar of the saphenic opening. The 
Httier portion, or pubic, is attached along the inferior 
outlet of the pelvis, and is there connected with 
the perineal fasciae and penis, and passing behind 
the femoral vessels, becomes attached to VVui S\\v> 
Pectineal line, being thus connected with. GimY»TOa£ 
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ligament, the falciform process of the iliac port 
fascia iliaca, and the capsule of the hip-joint 
through this opening that the internal saphe 
passes to join the common femoral vein. 

The crural canal.- — -Below the fascia lata s 
along Poupart's ligament is the anterior layet 
gheath of tlie vegseU, a process of the fascia 1 
salis emerging from beneath the crural arcl 




Fig. 48.— Crural Sheath laid open. 

a, middle cutaneuus nerve ; c, plated to the inner aidi 

beruat's ligament ; rf, iliac portion of fascia lata ; 

portion of faacia lata : /, margin of saphenous openii 

back) ; k, femoral eheath opened by three incisions ; 

posterior portion of this sheath is formed by I 
iliaca, and it will be seen that it occupies i 
between the psoas muscle and GYn&wsroai!* ^ 
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crural arch be pulled upwards a dense band 
es will be seen connecting the upper layer of 
3ath with the crural arch, and reaching from the 
to Ginibernat's ligament and the conjoined 
. This is the deep crural arch. The sheath 
ded into three compartments, separated by dis- 
processes. The inner compartment is termed 
iral canal. The interval between the femoral 

its compartment and the curved edge of Gim- 
s ligament is the crural ring, the other boundaries 
jh are — above, the deep crural arch ; behind, ilio- 
al line, origin of pectineus, and attachment of 
portion of fascia lata. On passing the finger 
e crural ring the inferior portion of Gimbernat's 
it can be felt along the ilio-pectineal line, con- 
ly behind the ring. The crural ring is blocked 
re by a thin fascia derived from the subperito- 
rmed the septum crurale, which transmits ducts 
ids. The crural canal is usually occupied by a 
itic gland. 

le employment of taxis, for the reduction of a 
lernia, it must be remembered that the direction 
;rural canal is downwards, and slightly forwards 
twards ; moreover, that, in order to relax the 

of this canal, the thigh must be flexed upon 
vis, ad ducted and rotated inwards. 
course taken by a crural hernia is as follows : — 
passing into the femoral ring, it descends ver- 
in the femoral canal as far as the saphenic 
y; next, being here prevented from passing 

along the sheath of the vessels, it is directed 
Is, and subsequently upwards, upon the external 
f the opening and Poupart's ligament. 
coverings of a crural hernia are — sac, subserous 
tissue, septum crurale, sheath of vessels, cribri- 
scia, superficial fascia, and integuments. 
seat of stricture may either be the sac itself, or 
iction of the falciform process, witla. GiTX&ematffc 
\t, or the outer margin of the openings uA Vsv. 
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dividing the obstruction, the incision is to be m 

upwards and inwards. 

An irregular course of the obturator artery bear 
very important relation 
the crural ring, should 

with the deep epigastric, 
when it would course al 
the border of GiniberD 
ligament, in order to j 
the thyroid foramen, 
tliis case the neck of 
hernia would be surroun 
by an arterial ring, am 
an operation for the rt 
of strangulation, might 
great risk of beingwoum 
Practically, however, 
courae of would probably recede, 
' T ' less the knife were roug 

pushed past the posterior aspect of the ring. 

Besides hernia;, the fold of the groin is the seal 

other tumours, of which 

accurate knowledge of the i 

tomy of the region aff( 

the chief help towards 

diagnosis ; such as aneuri 

the pointing of a psoas absc 

^3a|^p|j|^^ j an inflamed lymphatic gto 

1 -%$W_^r cysts, enlargement of the bu 

_^^ beneath the tendon of the p» 

*> which is often connected * 

Fig. 60.-Skctch of Arti- the hip-joint. 

fl CIa lA nu3 . Artificial Anus.-ln am 

•3 m oPS : of'XS? tran g«"^'i hernia, whel 

auua. inguinal or crural, when 

bowel has become gangreni 

or if the intestine has been wounded, and given ' 

>n fl state of gangrene, surgicaY ^r\.Q.<%\e» radicate 



Fig. 48. 
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removal of this portion, and the subsequent formation 
3f an artificial anus, and the following condition 
generally results, which explains the impediments in 
the way of its healing : — The edges of the gut become 
attached to the aperture in the abdominal wall, and 
that generally at an angle which soon becomes acute. 
As the upper portion of the intestine only transmits 
faeces, the lower remains as a useless tube, and con- 
sequently contracts in its calibre. That portion of the 
bowel to which the mesentery is attached, becomes 
drawn out into a spur-like process (eperon) ; which 
acting as a valve, serves to direct the faeces out of 
the body, and to divert them from their proper 
channel, 

SURGICAL ANATOMY OF THE ILIAC FOSSA. 
POSTERIOR WALL OF ABDOMEN. 

The iliac fossa forms the inner aspect of the region 
just described, and is of great surgical interest. From 
before backwards the structures successively met with 
are— the peritoneum, with the viscera it encloses, the 
subperitoneal fat and cellular tissue, which contains 
a considerable amount of fat (allowing the peritoneum 
t° be readily stripped off in ligature of the vessels), the 
common and external iliac arteries and their veins, 
lymphatics, the spermatic or ovarian vessels, the 
™^ters, and the fascia iliaca. Beneath the fascia is 
a second cellulo-adipose layer, in which are the 
circumflex ilii artery and veins, the iliacus and psoas 
muscles, in the substance of which is the anterior 
cr ural nerve ; upon the former muscle are seen the 
external cutaneous and the ilio-inguinal, and upon the 
latter the genito-crural nerves, and the nutrient vessels 
derived from the ilio-lumbar, finally the bone. 

Fascia iliaca. — This structure is of the utmost im- 
portance surgically, as affecting collections of fluid in 
fta region. It may be regarded as a coiY\)\T\m\\Qrcv c& 
toe fascia transversalis, it is very dense ai\A tovx^cs «xA 



*. VJ 
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by its attachment converts the iliac fossa into 
fibrous compartment, It is attached anteri 
externally to the crest of the ilium and Poup 
ment, and l>ehind this it is attached to the 
oblique and transversalis. Posteriorly and int 
is attached to the superior outlet of the pelvis 
behind the vessels and forming a kind of celluli 
Superiorly it is attached to the inner lip of 
crest, to the ilio-lumbar ligament, and is a 
with the aponeurosis which covers the < 
lumborum. Inferiorly, just above the crura 
divides into five laminae, the anterior becon 
tinuous with the transversalis fascia, and the 
forming the aperture through which passes 
psoas muscle. 

The peritoneum is very loosely united to the 
tissues. It completely invests the left iliac 1 
the right incompletely, on account of the pi 
the caecum. The subperitoneal cellular tissu 
lax, and contains a considerable amount of 
continuous with that of the abdomen, and i 
quent seat of abscess of various kinds, eff 
blood, or urine. Pus developing in this tissi 
its limits the fascia transversalis in front, 
iliac behind, and Poupart's ligament, below 
up the peritoneum it may, however, pass 
course of the vessels. 

Vessels. — The common iliac. — The course 
this vessel, with regard to the surface of tin 
from a point just to the left of the umbilic 
centre of Poupart's ligament. After the 
and peritoneum have been raised, it will 
that the aorta bifurcates, or does generall 
left side of the fourth lumbar vertebn 
quently the vessels of the right and left i 
somewhat in length, the right being sli; 
longer, and lies rather more obliquely a 
body of the fifth lumbar vertebra. Their 
about two inches, more ox less, ami -^assta^ ? 
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and outwards, at the sacro-iliac synchondrosis divide 
into external and internal iliacs ; the vena cava inferior 
lying to the right side, and heing formed hy the union 
of the two common iliac veins, the right common iliac 
artery crosses their junction, rendering the relation of 
the vessels on the right side more intimate, the vein 
projecting external to the artery above, and being 
internal to it below, whilst on the left side the vein 
"68 below and internal to its artery. Both are crossed 
at their bifurcation by the ureter. 

The relations of the common iliac of the right side : 

*~-In front of it, the peritoneum, ilium, sympathetic 

Plexus, and ureter ; externally, the cava, right common 

yte-c vein, psoas magnus ; behind, junction of common 

fliac veins, obturator nerve. On the left side it has, 

111 front, peritoneum, sympathetic, rectum, inferior 

Mesenteric artery, ureter ; externally, psoas magnus ; 

eternally, left common iliac vein ; behind, left common 

^iac vein, obturator nerve. 

Ligature of common iliac artery. — In order to reach 
this vessel a curved incision is recommended, com- 
mencing from just above the middle of Poupart's liga- 
ment to a point two or three inches above and to the 
inner side of the anterior superior spine, or, commencing 
from a point close to the anterior superior spine, 
towards the edge of the rectus. The first incision 
^vides the integuments ; next the external oblique, 
the internal oblique, and the trans versalis are to be 
^ylded in succession and to an equal extent. Beneath 
this latter is the transversalis fascia, which is to be 
ca *efully pinched up, nicked, and a director insinuated 
ratteen it and the peritoneum. It is then to be 
divided to the length of the incision in the muscles 
(the deep circumflex iliac artery will stand a chance of 
TOUig cut). The peritoneal bag and its contents are to 
** then pulled away towards the middle line, when 
thft vessel will be seen just above the sacro-i!w> 
synchondrosis. The needle is to be passed Jrom uxthau 
outwards. 
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The collateral circulation would be maintained by 
the inosculation of the lateral sacral and middle sacral, 
epigastric and internal mammary, aortic inter-costals 
and lumbar, the ilio-lumbar and last lumbar, the 
obturator, with its fellow of the opposite side, and the 
epigastric, gluteal, and sacral, hemorrhoidal of the 
internal iliac, with the superior hemorrhoidal of the 
inferior mesenteric, and the vesical of the opposite 
sides, and the uterine and ovarian in the female. 

The external iliac artery. — The course of this vessel 
would be indicated on the surface of the body by a 
line extending from either side of the umbilicus to the 
centre of Poupart's ligament. It commences at the 
bifurcation of the common iliac, and extends to the 
crural arch, where it becomes common femoral. 

Its relations are — in front, intestines and perito- 
neum, a considerable quantity of loose areolar tissue, 
the spermatic vessels, the genito-crural nerve (near 
Poupart's ligament), the circumflexa ilii vein, and a 
chain of lymphatics ; externally, the psoas muscle, 
and fascia iliaca ; internally, the external iliac vein, 
vas deferens, and lymphatics ; behind, the external 
iliac vein and psoas magnus muscle. 

Ligature of external iliac. — An incision (curved for 
preference) is to be made, commencing at the middle 
of Poupart's ligament, and at about an inch above 
it, to a point just beyond the anterior superior spine 
of the ilium. The structures divided and the method 
of dividing them are those described in ligature of the 
common iliac, with this exception, that here they are 
more aponeurotic, from being nearer Poupart's liga- 
ment ; and the deep epigastric artery is in this instance 
in danger of division, if the incision be made too near 
the rectus muscle. 

When the peritoneum and intestines have been 

pulled away from the point where the ligature is to 

be applied, it often happens that neither artery nor 

vein is to be found ; in this case they have followed 

these structures, and will "be disco\eTe&\yY&%^^^\^\», 
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to the under surface of the peritoneal bag, with the 
ureter, from which they must be cautiously separated. 
The needle is to be applied from within outwards. 

Collateral circulation after ligature of external 
iliac. — The gluteal anastomoses with the external 
circumflex from the profunda femoris ; the iliolumbar, 
with the circumflexa ilii ; the obturator, with the 
internal circumflex from the profunda ; the ischiatic, 
with the perforating and circumflex branches of the 
profunda ; the internal pudic, with the superficial and 
deep external pudic, and the internal circumflex from 
the profunda ; and the deep epigastric with the 
superior epigastric from the internal mammary. 

Beneath the fascia iliaca is a second cellulo -fatty 
layer, which is associated with the tendon of the iliaco- 
psoas, as far as its insertion, and pus forming therein 
would pass beneath the crural arch external to the 
vessels, and point at the internal and superior portion 
°f the thigh, at the level of the small trochanter. 

SURGICAL ANATOMY OF THE LUMBAR REGION. 

The lumbar region forms the posterior portion of 
abdominal parietes, and is of surgical importance 
from the relation to its anterior aspect of the abdo- 
minal viscera, from the numerous fasciae which enter 
Hito its formation, and the relation of these fasciae to 
a bscess, the operation of colotomy, nephrotomy, the 
°pening of peri-nephritic abscess, etc. 

The limits or boundaries of the region* may be 
" e fined as follows : — above, the lower border of the 
*?*t rib ; below, the crest of the ilium ; externally, a 
*x*Q drawn through the end of the last rib perpen- 
^Ularly to the iliac crest ; and internally, the line of 
*"■& spinous processes of the vertebrae. 

^Topography. — The integument is tough and thick ; 
*"^ subcutaneous cellular tissue contains a great deal of 
a ^» excepting along the middle line. "W e t&3l\i sfcfc, Vs\. 
01 ck€*r, from without inwards, the f oWowiaa &\mfc\xofc& 
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• the aponeurotic origin of the latissimus dorsi and serratus 
posticus inferior, part of the external oblique, and com- 
mon aponeurotic attachment of the internal oblique and 
transversalis, the mass of the erector spinae muscles, a 
considerable number of vessels and nerves lying 
between these muscles, the attachment to the trans- 
verse processes of the lumbar vertebrae of the middle 
lamina of the aponeurosis of the transversalis muscle, 
the quadratus lumborum muscle and ilio-lumbar liga- 
ment, branches of the lower part of the dorsal and 
upper part of lumbar plexuses, psoas muscles, trans- 
versalis fascia, a large quantity of fat and cellular tissue 
separating the kidney from the parietes, the kidney 
itself, with the ureter and spermatic or ovarian vessels, 
and in the front of the psoas, the colon, the ascending 
on the right, and the descending on the left. The 
ascending colon is generally enclosed in peritoneum, 
which forms, by its attachment to the spine, a meso- 
colon, whilst the descending is covered only anteriorly 
and laterally, and is for that reason selected for 
the operation of opening the colon in the left loin 
(Amussat). 

" The descending colon has fixed positions, and being 
incompletely invested by peritoneum, an incision can 
be made into it without wounding this membrane. It 
is usually stated that the descending colon lies along 
the outer border of the quadratus lumborum, and in 
conformity with this, an incision is to be made 
vertically along the outer border of this muscle. 
This is not always correct. At the lower border of 
the kidney, the colon lies further away from the middle 
line than it does in the iliac region ; and the quadratus 
lumborum being narrower above than below, this 
rule is true as far as regards the position of the gut 
at the level of the third lumbar vertebra, but not so 
beyond this point. At the level of the symphysis 
between the third and fourth lumbar vertebrae, and 

at that of the fourth below the kidney — and there- 
fore exactly in the fiald of opsTa&oix — Vtoa ogas&r 
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us lumborum covers in the colon posteriorly, and 
Lst be cut in order to reach it. It is only when 
turbed, a condition which is not so constant as 
3 would expect in operations, that the intestine 
Teases in breadth forwards and outwards, or over- 
's the outer border of this muscle (PirogofF). 
nsequently the incision which is to be directed 
>ng the border of the great extensors of the trunk 
>m the ilium to the twelfth rib, would divide the 
"ong tendon of the transversalis until the quadratus 

exposed, and subsequently the fibres of this 
ascle, when the extra-peritoneal fat and cellular 
»ue would be met with. When the surgeon has 
refully arrived at the cellulo-fatty tissue through the 
scia beneath the quadratus lumborum, making the 
cision of an equal length with the primary one, so 
to avoid a ftfnnel-shaped wound, the main point is 
fix. the colon at its free surface, and open it. In 
ing so he must avoid the kidney, which from its 
sp position can easily obstruct the field of opera- 
n, and which must be carefully pushed on one side. 
)m the impossibility of recognizing the peritoneum 
m its posterior aspect, success can only be cal- 
ated on by measuring the distance of the point of 
ection of the peritoneum, and how far from the 
m this position is constant. In the first place, as 
ards the descending colon which is here particularly 
jrred to, after measurements on frozen bodies of full- 
wn men, it would seem that this distance, in a straight 
j (therefore not corresponding with the curvature of 
wall of the intestine) is from four-fifths of an inch to 
t inch, supposing the intestine empty and con- 
Jted (at a level between the third and fourth 
ibar vertebrae ;) further, that the free side of the 
jstine, as in the accompanying cut, does not look 
teriorly but somewhat inwards, exactly towards 

angle which the psoas and quadratus lumborum 
le with each other. If on the otiose \taftui, \ta& 
HI intestines are much distended,, tias pfc\\\>o\\&\EceL 
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between the psoas and the colon would be pushed 
further downwards, and the colon, by means of the 
traction of the parietal portion of the peritoneum, 
would he rotated in its axis, so that its free surface 
would bo dissected more outwardly. Should the 




1, umbilicus; 2, rectus ; 3, sympathetic motel ; 4, great membrane ; 

5, «frs<;<-[Li]:riK n.i] -.n ; (I, quudriiuiR lumborum; 7, psoas; 8, aorta; 
9, articuW process of third lumbar vein; 10, inter-art LcuJnr 
cnrliliijjo; 11, veua cavfv; 12, psoao; 13, quadratus ; 14, ascending 
colon; IS, external oblique; 16, inliTi^il uiilique; 17, treus- 
versalis; 18, ureter; 19, great omentum. 

colon itself be distended, its surface free of peri- 
toneum becomes considerably larger, and may assume 
a breadth of from 2 to 2£ inches. Tympanitis of the 
smaller intestine appears to have a rotatory influence on 
the distended colon."* 

* I have transcribed this paspapc from my own translation of 
Braune'a " Topographical Anatomy" or. RctouiA oi \1a ^re«t 
practical FaJue.— E. B. 
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Lumbar colotomy. — The colon may be s reached 
her by a trans verse incision (Amussat), by a longi- 
linal one (Hilton, Callisen), or, better still, by an 
ique one. 

Structures divided in Ammsafs operation by trans- 
se incision. — The incision is made from a point 
en midway between the crest of the ilium and 

last rib at the outer edge of the erector spinas, 
ying in length according to the development of the 
ividual, and is directed outwards, at first dividing 

integuments, the aponeurotic origin of the latis- 
tus dorsi, and some few fibres of the external 
ique ; next the origin of the internal oblique and 
Qsversalis, and a portion of the quadratus lum- 
Ttm and its fascial investment. After the trans- 
salis fascia has been divided, a quantity of loose 
ular tissue and fat is seen, which, being scratched 
ough, exposes the colon. During life, however, the 
:en8ion is generally so great that the bowel bulges 
) the wound. 

r n the vertical incision, which is made about four 
lies or so external to the spinous processes of the 
bebrse, the structures divided would be, the integu- 
lt, the aponeurotic origin of the latissimus dorsi, 
origin of the internal oblique, tendon, transversalis 

transversalis fascia. 

Tiat portion of the spinal column which is en- 
ied between these regions, has upon its anterior 
face the crura of the diaphragm, covered by 
itoneum and subperitoneal fat and fascia, the vena 
a ascendens, abdominal aorta, and on either side 

chain of the sympathetic, the thoracic duct, the 
sptaculum chyli, vena azygos major, and a large 
nber of lymphatic glands. 

Lumbar fascia. — The peculiar arrangement of the 
ciae in the lumbar region is of great importance 
"gically, from the control it has over the course 
;en by the pus in lumbar abscess. This faacra. S& 
* posterior aponeurotic portion of the tTOtt&Nera&&i 
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and posteriorly gives attachment to the internal and 
external oblique and latissimus dorsi muscles. From 
its inner edge, two laminae, derived from it, are 
attached to the transverse processes of the lumbar 
vertebrae, and enclose the quadratus lumborum, the 
posterior lamina separating it from the erector spinas, 
whilst the posterior portion of the erector spinse is 
covered in by the aponeurosis of the latissimus dorsL 




.8 
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Fig. 52. — Arrangement of Lumbar Aponeurosis at level of third 

lumbar vertebra. 

1, sacro-lumbalis ; 2, psoas magnus; 3, longissimus dorsi; 4, 
quadratus lumborum ; 5, latissimus dorsi; 6, external oblique ; 
7, internal oblique ; 8, transversalis ; 9, rectus. 

In the condition known as "lumbar abscess," the 

passage of pus is governed by the lumbar aponeurosis, 

and by such laminae of fasciae as spring originally from 

it, and may extend anteriorly in the cellular inter- 

spacea between the abdominal musctafc, at ^rataYus&g 
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. those of the lumbar muscles and their 

ves. 

. cases such abscesses point above the level of 

's ligament anteriorly, above the iliac crest 

, and above the lumbo-sacral sulcus posteriorly, 

li of course they may perforate the parietal 

um. This, however, is rare. 

stions of pus may originally form in the 

compartment of the lumbar aponeurosis, and 
e forwards and downwards, directed by the 
ransversalis to the edge of the rectus, on the 
the fold of Douglas. This lamina of fascia 
•salis would separate the collection of pus from 
>e known as the cavum praeperitoniale, the so- 
3ssa of Eetzius. 

ms cannot pass to the opposite side, owing to 
tral concurrence of all these fasciae, and its 

forwards is easily explained if we regard the 
•salis fasciae and the intermuscular cellular 
as derivatives of the lumbar fascia anteriorly, 
e diagnosis of the locality of pus, whether in 

or behind the fascia transversalis, depends on 
iviour of the " respiration line," and the fact of 

confined to one side. 

Bsses developed in the posterior compartment of 
ibar aponeurosis may point anteriorly at first 

the peritoneal cavitj 7 ", and subsequently make 
ly to the surface posteriorly, or when developed 
the sheath of the quadratus point at its pos- 
id external border where the abdominal parietes 
• weak (triangle of Petit). 

sss simulating " lumbar " may be associated 
carious condition of the rib, the pus being 
posteriorly by the sheath of the sacrolumbalis, 
ivitating downwards in the posterior coni- 
it of the lumbar fascia. 

>ugh the psoas muscles essentially belong to 
ibar region, jet psoas abscesses do ncA. Tuwras*- 
-tse in them, the course taken "by ft\» ^\*&\seca% 
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in a great measure governed by the fascial investment 
they obtain there ; this investment is that of the fascia 
iliaca, which, as regards the muscles, is attached above 
to the ligamenta arcuata interna, internally to the 
sacrum, being continued over the muscles to the crural 
arches, beneath which the pus gravitates, and ulti- 
mately points external to the femoral vessels. Some- 
times it passes through the sacro-sciatic notch to the 
nates. 

The relation of the nerves to the spinal column, 
emerging as they do either through the intervertebral 
spaces or sacral foramina, readily accounts for the 
course taken by the pus in these abscesses. 

Iliac abscess is a collection of matter either in the 
cellular tissue, between the iliac fascia and peritoneum, 
or between the fascia iliaca and iliacus muscle, and 
points above Poupart's ligament, near the anterior 
superior spinous process of the ilium. 

The collections of pus met with beneath the peri- 
toneum (peri- and retro-peritoneal) are usually dependent 
on inflammatory conditions of those viscera which 
are enveloped in that " atmosphere " of cellular tissue, 
the various spaces of which may be examined, at all 
events, theoretically, in the following manner, as 
originally suggested by Koenig. We may obtain a 
tolerably good idea of the behaviour of pus with regard 
to the fascia? and pelvic peritoneum by injecting these 
cellular interspaces. 

First, to demonstrate the probable course of the pus 
in a subserous (or swpra-fascial) abscess of the iliac 
fossa. If an injection-tube be introduced at the edge 
of the true pelvis at the highest portion of the broad 
ligament, between the two laj r ers, the peritoneum is 
immediately lifted off the iliacus and psoas, and then 
detaches itself from the anterior wall of the abdomen. 
Some of the fluid may pass into the inguinal canal, or 
along the sheath of the vessels. In the male, merely 
introducing the tube beneath, the peritoneum will 
suffice, and the fluid often makes \\& ^«s «\on% 'Oaa 
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course of the cord, as does pus in some forms of abscess. 
Again, with regard to $?4&fascial abscesses, if the inner 
aspect of the psoas muscle be injected beneath 
Poupart's ligament, the fluid passes immediately into 
the region of the vessels and psoas itself; and on 
applying a little more pressure it passes into the sheath 
of this muscle, or between the bundles of muscular 
fihre, as high as the lumbar vertebrae, while a still 
greater amount causes it to extend as far as the 
quadratus, whilst it simultaneously fills the iliacus 
muscle and its fossa. If the injection be introduced 
on the outer aspect of the iliaco -psoas tendon, it fills 
up the entire space enclosed by the fascia iliaca and the 
ilium ; a little more pressure will drive it into the psoas. 

^"ext it rises up to the quadratus, and ultimately 
reaches the zone of cellular tissue surrounding the 
kidney. When the iliac fossa is full, the contents of 
the osseo-aponeurotic cavity drag up the peritoneum 
from Poupart's ligament, and may be felt bulging 
near the anterior superior spinous process.* 

The " pointing " of these abscesses, however, is 
liable to variation. It may be detected (1) at the 
outer edge of the quadratus ; (2) it may become 
associated with the psoas tendon, or pass through the 
ischiatic foramen ; (3) it may involve the hip-joint 
through the bursa iliaca ; (4) it most frequently passes 
heneath Poupart's ligament at the outer aspect of the 
iliaco-psoas tendon, reaching the surface by the cellular 
interspace between the rectus femoris and the tensor 
fasciae, or it may follow the inner edge of the rectus, 
and point in the region of the sheath of the sartorius. 

Owing to openings in the fascia, such as for the 
passage of nerves or blood-vessels, or irregularities in its 
a pplication, the subserous abscess may become sub- 
fascial, or the converse, or they may be co-existent. 

Sacro-iliac disease — With regard to the passage of 
P&8 in this disease, it may either make its way to the 
^tface at the superior portion of the aTt\c\Aa,\Aovv o* ow 
♦ Koenig, "Lelirb. der Spec. Chixaxg.;' Tto. Si. 
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the outer aspect of the thigh, or a little behind the great 
trochanter, taking the course of the great sciatic nerve — 
the course depending on the relation the sacro-iliac joint 
bears to the lumbosacral cord, and the strong lamina 
of pelvic fascia which covers in the pyriformis muscle. 
Sacro-iliac abscesses may point on the inner side of 
the thigh at the edge of the obturator externus, 
following the course of the obturator vessels and 
nerve. 

Unlike lumbar abscesses, which may be palpated in 
some cases both anteriorly and posteriorly, or the fluid 
made to pass from one fascial envelope to a communi- 
cating one, if two collections of matter exist, one 
cannot be emptied into the other, on account of the 
peculiar serrated shape of the articulation. * 

SURGICAL ANATOMY OF THE PELVIS. 

Those portions of the true pelvis and its contents 
which come within the province of the surgeon are, 
more particularly, the genito-urinary apparatus of both 
sexes, the rectum, and its inferior boundary, com- 
prising the perineal and anal regions. Those details 
of its anatomy which more particularly concern 
gynaecology will be studied with greater advantage in 
special works upon the subject, and will be but briefly 
alluded to here. 

Its walls present surgically two surfaces for exami- 
nation, on either of which operative proceedings may 
be instituted — (1) An external, partly free, consisting 
inferioiiy of the perineum, laterally of a region be- 
longing partially to the lower limb, and posteriorly, 
of the sacral and coccygeal regions; and (2) an 
internal, .consisting of the peritoneal surface of the 
perineum, and the soft parts lining its bony structure, 
which include the pelvic viscera and the great vessels. 

The external genitals may be regarded as appen- 
dages to the pelvis, and will be conveniently treated of 

* Fide Clin. Led. by Aitthor, Med. Tiwes and Gaz., J\j\* YL>\W. 
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if ore enterirtg upon its immediate anatomy, and such 
irts of its lateral boundaries as are evidently common 
it and to the lower limb will be included in the 
sciiption of the latter. 

PELVI-PERINEAL REGION. 
SCROTUM. 

Structure. — The various tissues entering into the 
ructure of the scrotum are met with in the following 
der: — The skin, very thin, lax, and rugose; the 
•perficial fascia, with which it is closely associated, 
>ntinuous with that covering the abdomen and peri- 
sum, and in this region entirely destitute of fat. 
he dartos, consisting of loose areolar tissue, in which 
» a considerable amount of unstriped muscular fibre, 
ery vascular, is continuous with the superficial fascia of 
he crural region and perineum, and sends a septum 
inwards which divides the scrotal bag into two halves, 
thus separating the testes. The dartos is connected 
with the subjacent parts by delicate areolar tissue, 
allowing of the free movement of the scrotal structures 
o?er the testes, and owing to the corrugating power it 
has over the scrotal tissues, it is difficult to approxi- 
mate the edges of incisions when made in its structure. 
A fibro-cellular coat has been described, which is the 
continuation of the external spermatic fascia, but it is 
foiythin, and not easily followed beyond the cord. 
Beneath this layer is the cremastwic fascia, derived 
from the lower border of the internal oblique and 
ff&hernaculum during the descent of the testis, and the 
f ( uda propria or iiifundibuliform, a derivative.* of the 
fascia tran sversalis. All these structures are inter- 
^ited by a very lax cellular tissue, which not only 
ftuows of their free movement over each other, but 
0v er the cord and testes. 

The scrotal tissues are not very sensitive, and have. 
Jot much vitality ; consequently, in ei\^\\.t\vv\^\\^ \\\- 

mation or urinary extravasation V\u*\ to\a^n 
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become gangrenous. When tho urethra gives way from 
unrelieved retention, or from ulceration of its walla, 
the urine is driven by the sudden contraction of the 
bladder into the cellular interval between the scrotal 
mid abdominal fascine, and its direction is limited by the 
attachments of the fascia already named. Commencing 
. at lirst in the scrotum, it ascends over the pubes and 
abdomen and cellular tissue of penis, hut cannot 
descend down the thighs, owing to the attachment 
of tlie deep layer of superficial fascia along Pouj>art'8 
ligament. In the case of wound of the urethra from 
without, audi, for instance, as a blow in the perineum, 
not only is the urethral tube itself ruptured, but the 
fascine enveloping it, often to an unlimited extent ; 
hence the urine may follow almost any course, and not 
restrict itself to anatomical relations. 

The t/Knitatia cord consists of the external spermatic 
fascia, creinaster, infumlibuliform fascia, vessels, lym- 
phatics, nerves, and tho vas deferens, which can be 
readily isolated from the other 
structures, being recognized by 
its whipcord-like texture. The 
trim of the cord are the 
I spermatic, deferential, and the 
cremasteric; of these the sper- 
matic supplies the substance 
of the testis, passing into it 
¥i K . 83."- Swtioi. of eithur through the tunica albu- 
Sperimtio <.<>rt. . Qf £ . ^ ha(;k rf 

"'fm"n»T'; t'^mlk- 'l' e mediastinum testis. Themftw, 

.irtory ; d, npermatfc passing from the testis, unite 

mma\t, flio-iiiguinal j„ forming the pampiniform 

'■pi' rustic fiiticin. " " plexus, which pusses into a single 

trunk forming in the body of 

the cord, and terminating, the right one in the vena 

cava, and the left in the left renal vein. 

The veins of the conl are very liable to a varicose 
condition (eari'i-va-lr), which is due to several ana- 
tomfcal iMiuaus ; — their tortuous oxiKngittnent «* *k» 
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mioses at their emergence from the gland ; their 
3f support, Tying as they do in the loose areolar 

which allows of the weight of the contained 
n of blood obliterating their valves ; the pressure 
receive in their passage through the inguinal 

It is a matter of fact that the left spermatic 
are almost exclusively liable to this condition, 
luses assigned being, that the left testicle hangs 

and that its upward current of blood meets 
ght angle that proceeding from the kidney in the 
snal vein, and that they are liable to constant 
je from the contents of the sigmoid flexure of the 

) lymphatics are numerous and large, and termi- 
ni the lumbar glands, which become rapidly 
d in malignant disease of the testis, 
j immediate covering of the testis is the tunica 
dis — a structure of great surgical importance. 
. the testis passes into the scrotum, towards the 
f intra-uterine life, it carries with it a portion 
3 peritoneum, which envelopes it without corn- 
er enclosing it with its cavity. It presents a 
al and a visceral layer. The former being 
d to the internal aspect of the scrotal tissues 
brous tissue), and the latter covering the testis 
pididymis. The parietal layer is reflected over 
st, forming a cul-de-sac, which bulges up higher 
lally than internally. 

} visceral layer keeps the two extremities of the 
lymis in contact with the gland and at about 
ntre, forming a sort of mesenteric fold, or meso- 

i tunica vaginalis presents three distinct 
igations, or pouches, which may be termed 
unicular, epididymitis and testicular, but in 
lormal condition they are not distended with 

;ween the parietal and visceral layexs Mtafcxfc \& \\\ 
iterine life a canal, so that the tunica \a^asXv& 
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■« with the peritoneal cavity, and it is not 

until after the completion of the descent of the testicle 
that this canal becomes obliterated; and the cicatrix 

of this obliteration is situated just behind the 
inguinal canal, giving rise to the external inguinal 

fo.es*tte. 



fif.t 




Fik- 1, Congonitnl Hyrlnjcele: — (1), a probe passed tliroogt'" 

patent prnceesus vaginalis ; (2), trstis. 

Fife- 2, Hydrocele:— (I), testis; (2), tunica vaginalis. „ 

Klg. 3, Hydrocele of Cord :— (1), testis; (2), tanicavaginili«;( , l' 

proceesufl vaginalis. 

Il'l'lrorde. — This consists of a collection of fluid i" 
the scrotum or coril, and is subject to a good muj 
varieties. "We may here mention the three foUwrif 
us the most common : — 

Congenital kij'l.roc/e (Fig. 1). in which the fl"^ 
in the patent canal (processus vaginalis), and is "* 
common in children. 
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hould the opening of communication with the 
toneal cavity be large, the fluid sometimes passes 
i into this cavity, and a knuckle of small intestine 
r pass into the scrotum. (Vide "Congenital 
uia.") 

fydrocele of the tunica vaginalis (Fig. 2). This is 
most common form met with in adults. In 
condition the testicle is generally situated pos- 
Drly and internally, for the reason that the tunica 
inalis is of greater capacity anteriorly and ex- 
ally. 

hjdrocele of the cord (Fig. 3). This signifies a 
action of fluid in this portion of the processus 
inalis lying with the cord. There are several 
eties of this form. 

n the event of the hydrocele being of long standing, 
epididymis becomes separated from the body of the 
is. 

'he transparency of the hydrocele is not constant, 
he tunica vaginalis becomes sometimes so thickened, 
its contents are so altered, that they are quite 
Hue. 

n hmmatocele, the anatomical relations of the testis 
its covering are precisely similar, 
n puncturing the tunica vaginalis and " tapping," the 
ar should be pushed in at first vertically, with 
«rn, and the canula then directed upwards. 



TESTIS. 

is the structure of the testis will be found in all 
rks on descriptive anatomy, it is proposed to make 
le few remarks, which may have a practical bearing. 
3 testis is ovoid in shape and flattened transversely, 
I it hangs suspended by the cord, so that the major 
b is oblique from above downwards, and from befora 
kwards. The consistence is firm and e<\v\aV "\w 
lth, and any indurations or knots ate m&Wa.\I\o\\s> <A 
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.i morbid condition. The peculiar pain produced bf 
nroaaura is* often of <liagnostic value in determiaiHt 
riie position of the organ. 

'Hie. testis has a special fibrous covering, the tnaic 
allmginea, very resistant, and forming the integral ptf* 
tic in of tile organ, its inner surface gives off trabecule 
which subdivide the testicular substance into & 
finer, lobules. The greater number of degener&txoc 
of the testis commence within these interlobar 
trabecule. 

The fibrous envelope viehis to gradual* but reas* 
rapid distension, and this is a valuable fact in dete* 
mining the nature of testicular tumours, as in tfa 
instance of sarcoma or encephaloma the distension ' 
gradual, and, at last breaking through at one ormoi 
points, the growth protrudes, giving rise to the indnK 
tion or knots referred to. 

It is often difficult in disease to distinguish th 

testis from the epididymis, a point of importance i 

diagnosis. To do so, the scrotum should, be bel 

firmly grasped by the one hand, and the later. 

surfaces of the enclosed testis gently traversed by ti 

index finger of the other backwards and forward 

when the furrow which separates the testis from tl 

epididymis may be made out, and the surgeon ma 

detect whether it corresponds with the posterior < 

anterior border, or to either of the surfaces of tl 

•'land, according as the testis is normal or inverted. 

In removal of the testis (castration), the retractio 

of the cord into the abdominal cavity, owing t 

the action of the cremaster muscle, is liable to gi? 

trouble through hemorrhage, unless it be finnl, 

secured . 

The stmdnres dimded in the operation of ntstratio 
would be as follows : — The scrotal tissues, with th 
vascular and nervous supply — viz., the superficw 
perineal vessels and nerves, inferior pudendal nerrt 
miperficm] external pudic vessels •, the structures entei 
ing into the formation of foe cotvL 
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• THE MALE PERINEUM.* 

This region is best studied when the body is placed 
i what is known as the lithotomy position — that is, 
r ith the legs flexed on the thighs, and the thighs on 
\e pelvis, in order that the parts to be examined be on 
.ie stretch. 

In the erect position of the body the superlicial 
spect of the region becomes a mere fold, but it must be 
orne in mind that the same relations exist. 

There is considerable difference in the descriptions 
,iven by authors as to what the limits of the perineum 
^ally are : some including all those structures which 
slose in the inferior outlet of the pelvis, its entire floor 
in fact ; others dividing this lozenge-shaped space into 
two triangles, by a line passing from one tuberosity of 
the ischium to the other, in front of the anus, and 
calling all in front of it the perineum, and all behind 
it, the anal, or ischio-rectal region. It is proposed to 
adopt the latter method in this description, and it will 
be seen that, although it may appear arbitrary as far as 
the superficial layer of fascia is concerned, as the 
examination proceeds deeper towards the inner aspect 
of the pelvis, the arrangement is a natural one, as 
adapting itself to the special contents of each triangular 
space. The boundaries of the anterior portion, which 
is convex in the Hiiddle, owing to the position of the 
bulb of the urethra, are — below, a line passing hori- 
zontally in front of the anus from one tuberosity of the 
ischium to the other; and laterally, the pubic rami, 
pteeting at the symphysis ; thus forming a triangular 
interspace, which is itself divided by the median raphe 

* It has been considered advisable, instead of devoting a special 
chapter to the surgical anatomy of the female genito-urinary 
apparatus, to incorporate any facts of surgical importance iela.t\i\v; 
to it in the description of those of the male, and Aftve fc\xv&ew\> \* 
JJjfaiTed to special works on obstetrics for dttafted ^eact\^\\ox^> o>\ 
wese organ*, e.g., uterus, ovary, etc. 
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into two equal parts, in either of which the lateral 
operation of lithotomy may be performed. This 
raphe indicates the course taken by the urethra, and 
is a most valuable landmark in all operations about 
the perineum. The sides of this triangular space 
ure aboii fc three inches and a half long, its base about 
three inches, and a line drawn from the apex of the 
triangle to its base, about throe inches. 

Topography. — Anterior perineal region. — The integu- 
ment is here moderately thick, becoming thinner as the 
fold of the scrotum is approached, and is very distensible 
and resilient Beneath is the subcutaneous cellular 
tissue, which is very adherent to the integument along 
the middle line. The superficial fascia may be con- 
veniently divided into two layers : the upper containing 
a good deal of fat (which considerably augments the 
depth of the perineum in some cases) is continuous 
with that of the scrotum and thighs, and in it, or 
immediately beneath it, lie the superficial perineal 
vessels and nerves, whilst the deeper layer has import- 
ant attachments and is more membranous in texture. 
Externally, it is attached to the rami of the pubes and 
ischium, outside the crura and erectores penis ; behind, 
it is continuous with the deep perineal fascia, or 
triangular ligament of the perineum, after turning 
round the transversus perinei ; and in front it is con- 
tinuous with the dartos and fasciae at the root of the 
penis ; a septum derived from it passes inwards, 
dividing the posterior part of the space beneath this 
layer of fascia into two, but is, however, ill defined in 
front This cellulo-fatty layer is a favourite seat of 
abscess from urinary or other infiltrations. 

The attachments of this fascia are very imports^ 
as directing the course of the urine in extravasation, 
from rupture of the urethra anterior to the triangular 
ligament, into the cellular tissue of the scrotum and 
penis. 

Along the mesial line this fascia is intimately 
uttoched to the bulb oi ftie uT^\v^raA\TL<»gR^^^tt 
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has been injured, the urine, after extra vasa- 
iily finds its way along the spongy portion of 
lira to the glans, with which it is continuous, 
this, layer of fascia, in the middle of the space, 
eceleratores urinaj muscles, enveloping the bulb, 
jither side are the erectores penis, passing from 
t aspect of the ascending ramus, and cover- 
lower portions of the crura. Lying somewhat 
y to the central tendon are the transverse 
of the perineum. This central tendon is a 
brous knot, and acts as a point d'appui for the 
;or urina3 and external sphincter muscles ; it is 
in the median line between the urethra and 
is. Lying between, and upon the erectores 
d the accelerator urinse, are the trunks of the 
al perineal vessels and nerve, and some inoscu- 
3ranches of the inferior pudendal, and on or 
le posterior border of the transver^us perinei 
lie the transverse perineal vessels and nerve, 
slerator uririae is separated from the deep layer 
ficial fascia by a thin aponeurotic layer. This 
which compresses the bulb, and empties the 

urethra, is generally described as consisting 

portions, commencing from the median raphe 
tterior, which passes round the penis to be 
. on its upper aspect, sending an expansion 
compresses the dorsal vein ; a middle, which 
\ the inferior portion of the urethra, and passes 
i it and the body of the penis ; and a posterior, 
is attached to the anterior surface of the tri- 

ligament. 
11 be observed that the perineal muscles of one 
rni a triangular space, having the triangular 
it as its floor, while from its outer angle 

the superficial perineal vessels, and the 
rse perineal vessels and nerves coming to the 
; the relations of the space are of importance 
te lateral operation of lithotomy t\ie fos\> mcmov\ 
8 it 
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Below the accelerator urina? muscle is the bulb of the 
urethra, small in childhood, and large in advanced 
age. and closely bordering on the margin of the anus; 
this fact is of importance, as there is a greater danger 
of wounding the bulb in the lateral operation of 
lithotomy in old persons. Next is met with the 
anterior surface of the triangular ligament, a tough 
bluish-white structure — the fibres of which aTe nearly 
all transverse — allowing of the structures between the 
two layers being readily seen through it in favourable 
subjects ; its base is directed towards the rectum, it is 
attached in the middle line to the central tendon of 
the perineum, and laterally to the rami of the ischium 
and pubes, having a free margin on either side of the 
central tendon, which is continuous with the deep | 
layer of superficial fascia : its apex is directed up- 
wards, and is connected with the periosteum in front 
of the symphysis pubis. It is perforated at about 
an inch below the symphysis by the urethra, with 
which it is intimately connected, and which here 
changes its direction, and between the urethra and 
the symphysis lie the vessels and nerves of the penis, 
the dorsal vein or veins in the centre, on either side 
the dorsal arteries, and most externally the dorsal 
nerves. Beneath the triangular ligament is a con- 
siderable plexus of veins. 

Structure* Mweeu the layers of the triangular ligd' 
me fit. — These consist of the foDowing : — a plane of mus- 
cular fibres, variously described by different authors, as 
the levator and compressor urethne, surrounding the 
membranous portion of the urethra, which lies between 
these layers of fascia, and receives a prolongation fro** 1 
each ; the deep transversus perinei ; the internal pudic 
artery and nerve, the former giving off the artery to tfc c 
bulb and to Cowper's gland ; the artery to the corpm s 
cavernosum, and the dorsal artery of the penis; an<^ 
just below the urethra, Cowper's glands, ' their ducted 
and the sub-pubic ligament. Beneath this lay^ J 
of m iiscular fibres and \e&ae\* \& ^s. ^o»\«rKst "Nsstf 51 
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he triangular ligament, derived from the pelvic 
a. 

he posterior layer of the triangular ligament is 
red from the pelvic fascia, and covers the hinder 
of the membranous urethra, and outer surface of 
prostate gland ; it is attached below to the anterior 
r, forming a pouch on either side of and below the 
hra, in which lie Cowper's glands. 
•eneath it are the anterior fibres of the levator ani, 
;ing by the sides of the prostate, and uniting on 
perineal surface with the muscle of the opposite 
;, and blending at the central tendon with the fibres 
the external sphincter and transverse perineal 
?cles. The central fibres are inserted into the side 
.he rectum, interlacing with the sphincters, and the 
terior are attached to the coccyx and median raphe^ 
ind the rectum. These muscles and the triangular 
ment shut in the inferior outlet of the pelvis. 
lie anal or ischio-redal region. — The integument 
ere thick, particularly where it is continuous with 
; of the gluteal region, whilst at the margin of the 
3 it becomes very thin, and is continuous with the 
;ous membrane. The muco-cutaneous layer is 
wn into a series of folds by the external sphincter 
1 which it is incorporated, and the skin of the 
»le of the perineum posteriorly is interwoven with 
cular fibres. 

a the middle line of this space lies the anus, the 
:ous membrane of which does not protrude, in the 
nal state, during life. If, however, the anus be 
tly opened at the junction of the mucous membrane 
l the skin, a pale line is to be seen, marking the 
ition of the internal sphincter, a thickening of the 
jcular fibres of the lower portion of the rectum, 
s band of muscular fibres plays an important part 
>reventing the healing of ulcers and fissures of the 
;um, by keeping the tissues on the stretch. These 
3rs are generally situated about a quartet oi rov \xv<3&. 
so from the verge, just within the s^mte, ^ 
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generally either in front of, or at the side of the coccyx. 
The treatment consists in dividing the fibres with a 
view to relieve the tension. In operating on the 
female, care must be taken in making the incision, if 
on the anterior wall of the bowel, on account of the 
proximity of the vagina. If the verge of the anus be 
carefully examined it will be seen to contain a large 
numl>er of follicles, in which suppuration often 
occurs leading to a condition which might be mis- 
taken for fistula — a disease which is frequently difficult 
to diagnose correctly without a good view of the in- 
terior of the gut, of which an inch or an inch and a 
half must be exposed for the purpose ; and it is a 
fact of great surgical importance that the internal 
opening of a fistula is always within this distance of i 
the orifice. j 

The external opening of the rectum is occasionally | 
wanting (atresia ani). 

The perineal portion of the rectum is not much 
more than an inch in length, it curves back below the 
prostate, and is uncovered by peritoneum. Just 
above the anus the rectum is considerably dilated, a 
condition increased by age and constipation. The 
folds of mucous membrane, in the empty state of the 
rectum, so overlap, that considerable difficulty may 1# 
experienced in passing the finger or a bougie through 
them ; one fold in particular often obstructs the finger, 
at about an inch and a half above the aperture. The 
mucous membrane of the lower end of the bowel i* 
very loose, and readily admits of the burrowing of 
matter. It must be borne in mind that the curve o* 
the bowel above mentioned necessitates caution in th^ 
introduction of an enema tube or other instrument 
which should be directed obliquely from below upwarH* 
and forwards, and afterwards, upwards and .backward' 
(Vide "Cavity of Pelvis.") 

A dilated condition of the inferior haemorrhoids- 
veins at the lower part o£ iYia mus constitutes externc*- 
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perficial fascia, tough and strong, and con- 
great deal of fat, has cutaneous vessels and 
issing through it. The external sphincter 
attached posteriorly to the tip of the coccyx, 
sing the margin of the anus, is inserted into 
■al tendon before mentioned. This circular 
ibres is about one inch in breadth. Between 
I and the tuberosities of the ischium is the 
tal fossa, which contains a quantity of loose 
;llular tissue, and lying across it, and passing to 
in of the anus, are the superficial haeniorrhoidal 
id nerves, which are liable to give a good deal 
3 from haemorrhage, when cut in operations for 
c. In shape this fossa is somewhat triangular, 
inch in width, and about two inches deep ; 
' its base is formed by the integuments of the 
rid its apex, directed upwards, corresponds to 
val between the lower border of the obturator 
covered by the obturator fascia, and the 
rface of the levator ani, covered by the anal 
Its boundaries are — externally, the tuberosity 
jchium and obturator fascia ; internally, the 
r ani, levator ani, covered by anal fascia, and 
s ; anteriorly, the triangular ligament ; and 
Ly, the gluteus niaximus and great sacro-sciatic 

» 

in a fold derived from the obturator fascia, 

outer wall of the fossa, the trunks of the 

pudic vessels and nerve can be easily felt, 

the inner aspect of tbe tuberosity of the 

3 external incision for lateral lithotomy the 
ks into the ischio-rectal fossa, and will divide 
rficial hemorrhoidal vessels and nerves. Abs- 
iave a great partiality for the ischio-rectal 
id often burrow to a most remarkable extent. 
a in ano is the sinus left on the contraction of 
ty of such an abscess. True fta\>\x\s& «sask 
to the sphincter, and always exto&w^. a» H«x 
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up as its upper border. They are called complete or 
incomplete, according as their openings are situated; 
thus, in the former case, one opening is in the rectum 
and the other on the surface of the body, generally 
near the anus ; in the latter, there is an opening into 
the bowel and none external, or the converse. 

The operation tor its cure consists in passing a knife 
through the fistulous track into the bowel, and cutting 
through all the tissues between the edge of the knife 
and the interior of the gut. These tissues are— the 
pseudo-mucous membrane of the fistula, the external 
sphincter, some few fibres of the levator ani, the 
branches of the inferior hemorrhoidal vessels and 
nerves, the internal sphincter, and the mucous mem- 
brane of the inner bowel and its vessels. 

The relations of the bladder and the rectum, within 
the reach of the finger, are of great importance ; thus, 
in cases of retention of the urine, when it is necessary 
to perform the operation of puncture per rectum, the 
distended bladder is felt overlapping the posterior 
margin of the prostate at a point where, if the puncture 
be made in the mesial line, no injury to surrounding 
parts could take place, as the instrument would pas 
between the vesiculse seminales, and perforate a space 
(trigone vesical) where these structures are neither 
covered by pelvic fascia nor by peritoneum. The 
digital examination of the bladder p?r rectum assists 
the surgeon in the detection or dislodgment of vesical 
calculi, in guiding the point of a catheter or sound in 
cases of difficulty, and in the detection of prostatic 
abscesses, or growths. 

Parts concerned in lateral lithotomy in the a*lutt*-~ 
The object to be attained is that of opening the bladdei 
at one particular spot, its neck, and for the reason that 
if opened at any other, urinary infiltration into the 
areolar tissue of the pelvis will take place. The in- 
cisions then must be made in the most direct way, tc 
allow of (1) the position of the staff, which has been 
introduced into the \Aqa\.0lvsc, Vaxv« fc\\, *, l^Mta,^ 
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the bladder being opened, and room obtained for 
q extraction of the stone. 

The perineum having been shaved, the skin and 
teguments are to be steadied and rendered tense with 
e fingers of the left hand, and the point of the knife 

to be entered about an inch and three-quarters in 
ont of the anus, a little to the left of tbe middle line, 
id carried through the skin, in a direction down- 
ards and outwards, midway between the anus and 
le tuberosity of the ischium. The left forefinger is 
sxt to be pushed into this external wound, with the 
ouble purpose of feeling for the position of the 
roove of the staff in the urethra, and for the pur- 
ose of pushing the rectum downwards out of the 
ray. When the groove is recognized, the knife, lying 
at under the introduced finger, is pushed into tbe 
urethra just in front of the prostate, and when the 
x>int is felt to be in the groove, it is made to slide 
dong it towards the bladder, dividing in its course the 
membranous urethra and left lobe of the prostate to the 
extent of an inch. The forefinger is now to be pushed 
*long the groove, through the edges of the deep wound, 
*Dd insinuated into the incision through the prostate ; 
the staff is then withdrawn by the assistant in charge 
tf it, whilst the finger passes into the cavity of the 
bladder. The forceps are next guided by the under 
surface of the finger into the bladder. When the stone 
to felt, the blades must be opened, the finger gradually 
withdrawn, and an attempt made to catch it in its 
k>ng axis if possible. When caught, it is to be slowly 
tod firmly drawn out, without hurry, with a slight to- 
md-fro motion in a direction downwards, towards tin; 
loor, and not horizontally towards the pubic arch, 
^fter the operation a searcher or sound is to be intro- 
duced, to find out whether the bladder is free. 

Structures divided in the lateral ope ration, of litho- 
amy. — The superficial incision divides the skin and 
Uperficial fascia, inferior hemorrhoidal \'esws\* «vv\ 
erves, which lie superficially in the antenov \tf\x\. ^ 
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Fir. 65.— Male Perineum. The bulb is slightly raided tn&ti* 
rectum ilrairn backwards, in order to make clear the membra** 
urethra and prostate, which are shown incised aa in the 111" 
operation of lithotomy. 

1, bulb ; 2, rectum ; 3, gluteus nurainms : i, external upbinrW' 
fi, levator nui, it* anterior Bhron nti!<e<l to show the prostate ■ 
erector penis; 7, Wilson's muscle; 8, Conner's plarrd ; 9, W 1 
of internal pudio; 10, mporfidn] perineal artery; 11, artol ■ 
liulb (abnormal) ; 12, artery to bulb ; 13, continuatW" 
internal pudio nrtory; 14, urethra divided aa in the lit** 1 
incision ; IS, prostate gland, with its plexus of Tesse'i; jj 
incision in the prostate gland an in the lateral opeft fl.lj 
(interior layer of truvngvtliiT \\g*meut ', 18, tranovenjus p"* 1 
Muscle. 



OP THE MALE PERINEUM. 225 

lo-rectal fossa, transverse perineal muscles and 

and superficial perineal vessels and nerves, 
ictures divided on the staff are the lower part 
triangular ligament, deep transversus urethrae 

the deep part of the incision divides the 
nous urethra, the substance of the prostate, 
sels around it. 

hires to be avoided, — The bulb, or the rectum, 
f which stands a risk of being wounded, if 

incision be too near the middle line ; the 

pudic artery, if on the other hand the deep 

be made too far externally; the artery to 

b, if it be made too far forward; and the 

vry ducts, if it be carried too far backwards 

wards. 

i entire breadth of the gland and its capsule 

ided, the urine would be infiltrated beneath 

xmeuni probably. 

epth of the perineum between the neck of the 

and the integument varies from rather more 

inch to four inches, and between the tubero- 

the ischium from two inches or less, to four. 

child, the pelvis being narrow, the perineum 
7 also ; and the neck of the bladder compara- 
igh up, whilst the peritoneum descends very 
reen the bladder and the rectum. The bladder 
more conical in shape, and is rather an abdo- 
Lan a pelvic viscus, and its connexions with 
ounding parts are very loose. Hence the 

experienced in getting into the bladder in 
thotomy in children, and the danger of push- 
>rostate before the finger and tearing it from 
branous portion of the urethra. There is also 
' of cutting the urethra considerably anterior 
lint indicated as the exact position for entering 
ler, therefore always, in children, the external 
should be made as large as possible, that the 
)osition of the parts be clearly made out. 
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SURGICAL ANATOMY OF THE PENIS. 

The integument of the penis consists, externally, 
of very loose skin, destitute of fat, which at the 
corona glandis is reflected over the glans, and has an 
internal mucous surface continuous with that of the 
glans ; immediately helow the meatus urinarius this 
membrane is gathered into a fold, the froenum preputii. 
Behind the corona, and in the sulcus, are a number 
of glands which secrete the smegma. Beneath the 
skin is a layer of loose muscular fibres, analogous to 
the dartos, arranged circularly and lying in loose 
cellular tissue. Beneath this is a tough, elastic fascia, 
enveloping the entire body of the organ, sending in a 
process beneath the urethra and corpora cavernosa, 
continuous with the superficial fascia of the perineum, 
incorporated at its root with the suspensory ligament ; 
between the two laminae of which lie the dorsal vessels 
and nerves. The upper portion of the body of the 
penis is composed of the corpora cavernosa, which, 
arising from the inner aspect of the horizontal rami 
of the pubes, unite along the mesial line, this union 
being marked by a septum, called the septum peetini- 
forme, which, however, is wanting in front. The 
corpora cavernosa terminate in the front by a rounded 
margin, which projects into the base of the glans. 
The inferior portion of the body of the glans is formed 
by the corpus spongiosum, containing the urethra. It 
commences in front of the triangular ligament at the 
bulb, and lying between and below the united crura, 
terminates at the glans. 

The arteries of the penis are the dorsal, which lie 
in the dorsal furrow, supplying the integument, and 
afterwards pierce its fibrous investment, near the 
corona ; the arteries to the corpora cavernosa, and 
the arteries to the bulb. The veins are very nume- 
rous^ and are superficial and de^, tha former passing 
into the dorsal vein, which, lies "be-Vw^en ^e. Vsq ^tsSl 
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arteries, and generally terminates in the internal 
saphena; and the deep, after piercing the triangular 
ligament, terminate in the prostatic plexus. 

The lymphatics, with which the organ is richly 
furnished, accompany the dorsal vessels and pass into 
the ganglia of the fold of the groin. 

The nerves lie external to the arteries on the 
iorsum, and are freely distributed to the body and 
?lans. 

The penis is often the seat of an arrest of develop- 
nent, one form of which, where the inferior wall of 
;he urethra is wanting, is termed hypospadias ; and 
.vhere the superior wall is wanting, and generally asso- 
ciated with extroversion of the bladder, epispadias. 
Dccasionally the prepuce completely encloses the glans, 
excepting a minute orifice through which the urine 
)asses (congenital phimosis)* 

SURGICAL ANATOMY OF THE MALE URETHRA. 

The urethra may be described as extending from 
he neck of the bladder to the meatus urinarius, and 
or general division consists of one portion belonging 
o the penis, and of another belonging to the perineum ; 
irith the former is included the spongy portions, and 
writh the latter the membranous and prostatic. It must 
be examined as regards direction, length,and calibre. 

The penile urethra may be considered as the mobile^ 

and the perineal, separated from it by the triangular 

ligament, as the fixed portion of the canal, and upon 

the change in the direction of this fixed portion 

depends all the difficulty of catheterism.. 

Spongy portion.— -Commencing from the orifice of 
the urethra, a vertical slit provided with two lip-like 
margins, the urethral tube is seen at its most constricted 
portion. On examining the floor of the canal within 
^e meatus, a considerable dilatation is found, termed 
the fossa navicularis, and on the roof oi \taS& ^«x\* eft 
«te urethra is the orifice of a large mucous \>w\fita, *0c^ 
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lacuna magna. Behind this dilatation the caul 
averages about a quarter of an inch in diameter, and is 
throughout studded, particularly on its floor, with the 
orifices of glands {glands of Littri), opening forwards. 
About rive inches behind the orifice is another pouch- 
like dilatation contained within the bulb, into the floW 
of which open the ducts of Cowper's glands. 




Fig. 56.— Sagittal Section of Male Pel™ in 
(one- third). 

1, bladder; 2, symphysis pubis; 3, bulb ; 4, external sphincWj 
6, internal sphincter ; 6, internal sphincter; 7, extern" 
sphincter; 8, prostate; 9, ductus ejaculatorius ; 10, Teoow 11 
aeminalia; 11, rectum; 12, pouch of Douglas. 

Membranous portion. — This is the narrowest p* 1 ' 
tion of the tube throughout its length, excepting the 
sphincter-like orifice, and \a contained between th* 
layers of the triangu\ai VigamwA ■, \Vi ■Husawssa <&«»■' 
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3e-fourths of an inch along its upper, and half an 
ti along its lower surface, and consists of mucous 
nbrane, elastic, erectile, and muscular tissue. 
Vhe 'prostatic portion is the widest and most dila- 
te portion of the urethra ; it is about an inch and a 
.rter long, and lies nearer the upper than the lower 
fcions of the gland, and its tube is of greater calibre 
the middle than at either entrance or exit ; on its 
r, at the neck of the bladder, is the uvula vesicae, 
iront of which is a ridge of mucous membrane, rather 
per behind than before, called the veru montanum 
caput gallinaginis, having on either side of it a 
ich or sinus, into which open the prostatic ducts. 
the fore part of the veru montanum is a cul-de-sac, 
ning upwards and backwards beneath the middle 
b, containing on its floor the openings of the ejacu- 
>ry ducts ; it is called the sinus pocularis, 
Vext, let the urethra be examined as existing during 
, as it would present itself to the surgeon. 
Che urethra may be thus divided into a penile and 
•erineal portion, and the individual lying on his 
k, the usual position for catheterism, its direction 

be conveniently described as an ascending portion, 
ninating at the root of the penis, the bulbous 
tion, and a descending, comprising the mem- 
nous and prostatic. Thus the points where the 
thra changes direction are at the root of the penis 
I bulb, and it is in this portion of the canal that 
*e passages are most frequently made. These curves 
appear on catheterism; the first by merely raising 
» penis, and the second on the depression of the 
idle of the instrument between the thighs. So 
ilient are the urethral walls that a perfectly straight 
itrument can be readily introduced into the bladder. 
ie urethral canal is distant from the under border of 
e symphysis about half an inch or a little more, and 

consequently about half an inch or a little more 
low the vesical aperture, which eorcespoxtfifc ^\W\. ^Cc^ 
*er border of the symphysis, and is a\}0\& m \x\^ 
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and a quarter behind it. When not in use the walls 
of the urethra touch each other, excepting at the orifice 
of the meatus urinarius and in the bulb, where they 
are separated by a narrow interspace. 

Catheteriam of the male urethra. — If the urethra be 
healthy, the sound or catheter will pass almost by its 
own weight, and require scarcely any urging. The in- 
strument is to be introduced into the orifice of the 
urethra, and pressed gently onwards until it has 
traversed the canal for four or five inches, when the 
handle is to be brought to the middle line close to the 
abdomen, in order that the point may traverse the 
curve below the symphysis ; the handle is then to he 
brought gently down between the legs of the patient, 
when it should glide into the bladder. The great point 
is to keep the extremity of the instrument traversing 
the upper wall of the urethra. Besides, being less 
moveable, experience shows that in cases of stricture, 
the upper wall is less liable to be affected than the 
base and sides. In introducing a small instrument, the 
position of the lacunae must be borne in mind, par- 
ticularly that of the lacuna magna, on the upper wall 
of the navicular fossa, as it is liable to intercept its 
point; and if force be employed, it might pass 
beneath the mucous coat. In cases of difficulty, by 
passing the finger into the rectum the point of the 
instrument can be directed into the bladder, on account 
of the close relation of the membranous portion of 
the urethra and the rectum, and the readiness with 
which the catheter or sound can be felt through it. 

Catheterium in the female is a very easy proceeding 
generally, and the little papillar orifice which i g 
situated about an inch below the clitoris, in the back 
part of the vestibule, being detected,- a straight in- 
strument is readily slipped in without exposing the 
patient. When any difficulty is experienced, it i s 
owing to some deviation of the canal or of the necfc 
of the bladder, caused \>y &om* tumour pressing upo** 
the parts, which are very moVnta* 
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In lithotomy in tlve female the vesico- vaginal opera- 
>n is the best, providing the resulting fistula be 
operly treated. There is, however, a chance of 
rmanent incontinence of urine, on account of the 
action of the urethral sphincter being destroyed by 
e incision into the neck of the bladder having been 
ide too freely. It must be borne in mind that when 
e bladder is fully contracted, the septum between 
e bladder and vagina is very limited ; moreover, in 
is condition the openings of the ureters are brought 
ry low down, and might be implicated in the 
eision, which is on no account to be transverse, 
le length of the female urethra is about an inch and 
half, curving slightly below the symphysis, with its 
ncavity upwards, and having an average diameter of 
out a quarter of an inch, and being highly dis- 
asible, very frequently calculi can be extracted 
rough it. There is a good deal of difficulty ex- 
rienced generally in using a lithotrite in the female 
wider, owing to the fact of its muscular coat being 
thick and strong and its urethral sphincter so weak, 
at the urine, or water injected for the purpose of 
eration, escapes past the instrument, leaving no 
vity ; moreover, the bladder forms a fossa on both 
les of the neck of the uterus. 

The arrangement of the perineal aponeuroses in the 
male is as follows : — The superficial layer of super- 
ial fascia is continuous with that of the nates, 
igh, and abdomen ; whilst the deeper layer is firmly 
tached to Poupart's ligament, the ischio-pubic rami, 
id to the lower border of the perineal septum, 
lese fasciae are met with in the labia majora, which 
b very analogous to the scrotum in the male, and 
sing attached above to the external abdominal ring, 
*rni33 pass in them, known as pudendal or labial 
srniae. This deeper layer of fascia is continuous over 
e ischio-rectal fossae. Where the two layers of 
perficial fasciae unite with the lowei \>crc&e?s, <& KX\e> 
lineal septum to form the perineal \>o&Y,^tafcl «£^ 
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joined by the ischio-perineal ligament, and it forms a 
support, or point cFappui, for the perineal muscles. 

Abscesses in the female perineum are of two kinds, 
diffuse, in the superficial perineal fascia, which readily 
spread in all directions ; and circumscribed abscess of 
the vulvo- vaginal gland, which would be seen as an 
oval projection on the side of the vestibule. 

The sacra- coccygeal region offers for surgical con- 
sideration a common arrest of development of the 
neural arches of the sacrum, constituting spina bifida, 
and resulting in the formation of a large cystic 
swelling ; and the nerves (cauda equina) are in this 
region usually connected with the sac. Hence, if the 
operation of puncture be deemed advisable, it should 
always be made on one side of the sac, and at its 
lowest part. 

SURGICAL ANATOMY OF THE CAVITY OF 

THE PELVIS. 

The pelvic cavity contains those viscera, the in- 
ferior relations and apertures of which have been 
described in the preceding section — viz., the bladdet, 
rectum, and vagina, with the uterus and ovaries, the 
superior surface of the perineum forming its infeiioi 
boundary. The soft parts lining its bony walls, the 
obturatores interni, pyriformes, and levatores ani 
muscles, are invested with the reflexion of the pelvic 
fascia, upon which lie the peritoneum and subperi- 
toneal cellular tissue, the arrangements of which a* 
of considerable importance surgically.* 

The pelvic fascia, which is continuous with tb^ 
fascia iliaca, is itself a continuation of the trans - ' 
versalis fascia. It is attached to the brim of the tm-^ 
pelvis, and round the margin of the obturator interni*-^ 
muscle. At a curved line between the spine of tl»-^ 
ischium and the pubes, this fascia splits to enclose pa*^" 

* The surgical anatomy oi ttautaraa woA. ovaries will be bett^*" 
studied in special works on obstetiica. 
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the origin of the levator ani muscle, the external 
nina of which (obturator fascia) is applied to the 
tier surface of the obturator internus muscle, and 
ssing beneath the obturator vessels and nerve, com- 
3tes the obturator canal ; it is attached below to the 
bic rami, where it forms an investment for the in- 
mal pudic vessels and nerve. It afterwards sends a 
in fascia, the anal, over the lower surface of the 
rator ani, which is to be seen covering it in the ischio- 
stal fossa. The internal lamina (the recto-vesical), is 
ntinued over the upper surface of the levator ani, 
er the bladder and sides of prostate, and lower end 

rectum. The pubo-prostatic ligaments are formed 
- two short rounded bands extending from the capsule 

the prostate to the posterior aspect of the sym- 
lysis; the capsule of the prostate is formed from the 
teral attachment to it of this fascia, which also 
closes the vesico-prostatic plexus of veins. It is this 
•rtion of the pelvic fascia which it is so important to 
oid dividing posteriorly in the operation of lateral 
hotomy, for by so doing the urine would find its 
ly into the loose areolar tissue, between the rectum 
Ld the bladder. The presence of the prostatic plexus 
veins is often a serious source of danger. Fos- 
riorly, the pelvic fascia is continuous over the 
friformis muscle and sacral plexus, being perforated 
y the internal iliac artery and vein. 

The inlet of the pelvis is somewhat heart-shaped, 
ell padded along its upper border by the psoas and 
iacus muscles, while posteriorly, in the middle line, 

the promontory of the sacrum, or sacro-vertebral 
agle, which can be readily felt through the abdominal 
arietes in thin persons. Between the bladder and 
actum is the recto-vesical pouch, formed by the pelvic 
atscia, which corresponds posteriorly where it is broad 
o the interval between the iliac arteries ; it is narrow 
n. front between the rectum and the bladder, and 
Attends as far as the vesiculae semmalea axi&, \xv iwcv\> 
*ad behind, to the tip of the coccyx. 1\» re\ati\oTL \»o 
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the orifice of the anus is important, and must be referred 
to the condition of the bladder, which, if distended, 
will raise the pouch further into the pelvic cavity than 
its usual level, which is about three inches above the 
anal aperture. Some coils of the ileum and sigmoid 
flexure of the colon fill in the space. The peritoneum 
affording no investment to the lower end of the rectum, 
the neck, base, and anterior surface of the bladder, or 
the front and inferior portion of the posterior wall of 
the vagina, permits of operative proceedings upon these 
viscera, without danger of wounding it. The space 
beneath the membrane varies considerably in different 
parts of the floor of the pelvis : thus, in front and at 
the sides it is tolerably closely applied to the under- 
lying pelvic fascia, leaving, however, a considerable in- 
terspace in front of the bladder, the point selected for 
puncturing that viscera above the pubis. Behind, and 
above the anal region, there is a considerable interval, 
containing a great deal of loose cellular tissue, 
which allows of the distension of the rectum, and of 
the internal iliac vessels and their branches, the 
ureters, sacral, sympathetic and hypogastric plexuses, 
and the origin of the pyriformis muscle. (Vifa 
"Rectum.") 



SURGICAL ANATOMY OF THE BLADDER. 

The bladder is situated in the mesial plane, beneath 
the pelvic fascia and peritoneum, and lies obliquely 
from above downwards. Being attached to the pelvic 
floor by its body and base only, it is freely moveable, 
but the urachus and anterior reflexion of the peri- 
toneum limit its mobility posteriorly. When empty, 
the bladder lies deep in the pelvis as a flattened sac, 
with its apex reaching up to the symphysis pubifl,bttt 
when distended, its relations are considerably altered, 
and are of great surgical importance. When mode- 
rately full, it is round &ud^w\.Sa&s ^^^a^a»fe\dvi»i 
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it when greatly distended it rises up into the abdomen, 
;rhaps even reaching to the umbilicus., and becomes 
irved forwards. 

In front of the bladder, between it and the pubes, is 
quantity of lax cellular tissue, and the peritoneum 
nng reflected from its anterior surface, forwards 
id upwards, allows of its dilatation, and is of great 
tactical importance in percussing the bladder. It 
here that puncture over the pubes and the " high " 
peration of lithotomy are practised, but the fre- 
uency of urinary infiltration is greatly against the 
itter proceeding. However much the bladder may be 
istended posteriorly, this peritoneal cul-de-sac under- 
pes no modification in its relation to that viscera, on 
ccount of the presence of the prostato-peritoneal 
ipouemosis. Its posterior surface is entirely covered 
sy peritoneum, and is contiguous in the male with the 
rectum, and in the female with the vagina, and is in 
relation with some convolutions of the small intestine, 
which lie in the recto-vesical pouch. Laterally, the 
peritoneum is applied to the bladder above and behind 
the crossing of the obliterated umbilical artery, around 
which it is reflected. The vasa deferentia pass along 
the side, cross the obliterated umbilical artery, and lie 
to the inner side of the ureter. 

The base of the bladder lies upon the anterior surface 
of the rectum, from which it is separated merely by a 
thin layer of cellular tissue in the middle, and laterally 
by the vesiculse seminales and vasa deferentia, the 
former of which are intimately adherent to it, and 
form two sides of a triangle, the base of which is 
directed upwards and backwards, and its apex towards 
the prostate. It is at this spot that puncture of the 
bladder by the rectum is performed. The neck of the 
"ladder is surrounded by the prostate, and is directed 
°Miquely forwards and downwards. 

The general form of the normal prostate is that of 
a chestnut, with its base directed towards \tafc\Aa^Aet, 
^d its apex towards the symphysis, *havm^\\a\oi^g»\» 
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diameters antero-posteriorly, and at its base transversely. 
Its inferior surface rests on the triangular ligament ; its 
upper surface, slightly concave, is intimately connected 
with the bladder and ejaculatory ducts, which lie 
together in the middle line immediately behind it. Its 
anterior surface corresponds to the deep layer of the 
triangular ligament (pubo-prostatic ligament) ; the pos- 
terior surface is separated from the rectum simply by 
a little cellular tissue and is applied to the neck of the 
bladder; and its sides are in relation with the levator 
ani and with the pelvic fascia. The prostate is invested 
by a fibrous capsule, derived from the pelvic fascia. 
The density of this capsule accounts for the intense 
pain of prostatic abscesses, and forces the pus to find 
its way, unless relieved, into the urethra. In opening 
these abscesses in the perineum, there is a possibility 
of urinary fistula, and in the event of their bunting 
in the perineum, such fistulae are certain to f oim 

The position of the prostate gland with regard to 
the perineum is readily determined by passing the 
finger into the rectum, and the organ, if healthy, is 
generally felt about as far up as the second joint of 
the forefinger reaches, whilst in some forms of en- 
largement, the upper border of the gland will be ft* 
out of reach of the entire finger. 

The cavity of the bladder presents at its base 
trigone vesicae, an equilateral triangle formed by the 
oblique openings of the ureters posteriorly, and by the 
urethra anteriorly. It is through this triangular space 
that the trocar enters in puncture per rectum. The 
trigone is perfectly smooth, and free from rugae. 

Immediately behind the trigone, is the deepest part 
of the bladder, the has fond — not very much marked 
in children, but forming a considerable pouch in old 
persons if there is urethral or prostatic obstruction, in 
which the urine settles, causing considerable irritation- 
It is m this pouch that calculi lodge generally. 

In the female the bl&d&ei \a rather larger and 
rounder than in the male. 1\. Yuaa tlo bos jowL ^ 
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i lower, and it and the posterior portion of the 
r lies on the vagina ; hence it does not descend 
' as in the male, and its posterior surface is 
y covered by the peritoneum. Fistulous open- 
icasionally occur between the bladder and vagina, 




. 67.— Sagittal Section of Female Pelvis (one-half). 
1, uterus; 2, bladder; 3, rectum; 4, symphysis. 

kUdren, the bladder is rather an abdominal than 

c viscus, and is conical in shape, owing to the 

i of the but recently obliterated urachus. 

els. — The vascular supply of the walls, soft 

and viscera of the pelvis is derived from the 

es of the internal iliac and from the middle 

artery. 

r birth the internal iliac consists of two trosSss, 

rior and a posterior — a subdivision yrtAAi ^<^ea 
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place opposite the great sacro-sciatic notch. The 
branches given off from the anterior are those to the 
bladder and prostate ; superior vesical (the pervious 
portion of the foetal hypogastric artery), middle and 
inferior vesical, the middle hemorrhoidal to the rectum, 
the obturator, the internal pudic and ischiatic, and the 
uterine and vaginal in the female. Those given off 
from the posterior trunk are the gluteal, ilio-lumbar, 
and lateral sacral. The gluteal, ischiatic, and internal 
pudic leave the pelvis by the great sacro-sciatic notch, 
passing between the sacral plexus of nerves. 

Relations of the internal iliac artery. — The internal 
iliac has, in front, the peritoneum and ureter (rectum 
on left side) ; externally, the psoas muscle, and obtu- 
rator nerve; behind, the internal iliac vein, lumbo- 
sacral nerve, and pyriformis muscle ; on the right side 
the vein is more external 

Ligature of internal iliac artery. — This vessel is 
reached by the same incision as that for the common 
iliac, and the bifurcation being found, the space is 
very limited upon which the ligature can be placed' 
the short thick trunk passes downwards and back 
wards as far as the upper border of the great sacK 
sciatic notch. 

The external iliac vein lies just in the bifurcation 
the common into external and internal iliac, and 
liable to be in the way of the needle in passing f 
ligature. The lumbar and sacral arteries chiefly ca 
on the circulation after its ligature. 

RECTUM. 

The rectum is a direct continuation of the si$ 
flexure, and commences at the level of the left 
iliac svnchondrosis, and terminates at the anus. 

Lateral curvatures. — From the sacro-iliac sy: 
drosis the rectum at first inclines a little to the 
across the median lme, t\i^iv \t reverts again 
left 
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tern-posterior curvatures. — After its commence- 

the rectum corresponds with the curve of the 
m, and follows it to the apex of the coccyx, 
ing itself to the posterior wall of the pelvis, so that 
ncavity looks directly forwards. In the male the 
Lor concavity corresponds with the convexity of 
►ladder, and its lower corresponds with the apex 
3 prostate, at which point the gut passes abruptly 
■rds, and after a course of between one and two 
s terminates at the anus. 

is very important to recollect this in introducing 
lments, such as specula or sounds, or indeed the 
* into the rectum. 

libre. — This is not uniform. The straight portion 
is enclosed by the sphincters is closely approxi- 
1, and offers some resistance to the introduction 
le finger. Immediately above this the rectum 
is, forming a kind of pouch or ampulla ; the gut 

becomes regularly cylindrical. \Vith care and 
ace, the entire hand and part of forearm may be 
duced into the rectum, a fact of importance in 
Uagnosis of abdominal tumours, etc. By passing 
ntire hand into the rectum in a case of intestinal 
uction, the author detected a rare form of hernia, 
Inch the small intestine had passed between the 
8 of muscular tissue of the rectum, and protruded 
it, completely blocking up its canal, and which 
operated on successfully.* (The curves of the 
m, considered from below upwards, have been 
iy described.) 
lation of the rectum to the peritoneum. — This 

great surgical importance. The rectum may be 

ly divided into an intra- and extra-peritoneal por- 

The peritoneum descends lower on its anterior 

its posterior surface. It is attached by a small 
ntery to the anterior surface of the sacrum, which 
s of its free movement in the pelvis, vjkeiv chv\*Vj , 
as distension occurs its laminae se\>&xa\&, «w\ 

* Vide « Trans. Clin. Soc." 18;9. 
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afford room for this distension. At the \ 
vesciculae in the male, or the upper fourth ol 
in the female, it is reflected so as to form i 
which is distant from the anus about two 
inches when the bladder is empty, and about 
full. 

From the anterior surface the membrane 
very obliquely upwards and backwards, an< 
where it covers the posterior wall of tin 
from four to five inches from the an 
measurements are of great importance in 
operations for the removal or partial rem 
rectum, or of operations on the bladder c 



CHAPTER VI. 

ICAL ANATOMY OF THE LOWER EXTREMITY. 

region of the hip includes, anteriorly, the superior 
al region, or the upper third of the front of the 
immediately below Poupart's ligament; pos- 
ly, the gluteal; and internally, the ischio-pubic 
)turator. These several regions cover in the 
lation of the hip-joint. The region of the hip- 
may be described as having for its limits, the 
irest and sacral groove, Poupart's ligament, and 
, a line encircling the limb, just below the 
>f the nates. 

'face markings. — Anteriorly and externally, are 
uscular prominences formed by the tensor vaginas 
is ; and internally, by the adductors and gracilis , 
\ surface is crossed obliquely below by the 
ius. Posteriorly, is the swell of the gluteus 
(ius ; and internally, the tuberosity of the 
m, and the rami of the pubes and ischium 
jd by their muscles. 

ICAL ANATOMY OF THE SUPERIOR FEMORAL 

REGION. 

3 more superficial structures met with in this 
i have been already described in the chapter on 
lal and crural hernise, as it was considered con- 
it to associate them with the "region ol ^Cha 
aen (vide "Abdomen "); but the &ee\>et «v»^£»3l 



242 8CB0ICAL ANATOMY 

relations comprise those of the common femoral and 
upper portion of the superficial femoral vessels, or 
Scarpa's space. 

The structures which concern femoral hernia have 
already been described, with the arrangement of 
the fascia lata, in its superficial aspect. From 
the inner surface of this fascia spring two strong 
prolongations, one an external starting from the 
junction of the external and posterior aspects of the 
thigh, and becomes attached to the external edge of 
the linea aspera, the other internal commences at the 
junction of the internal and posterior aspects of the 
thigh, and becomes attached to the posterior surface 
of the preceding lamina, thus dividing the thigh into 
two distinct aponeurotic sheaths, which become mor^ 
developed in the middle femoral region, where the V 
will be described. 

Scarpa's triangle. — This space has for its limits thv^ 
folio wing :- its base, the crural arch; its externa* * 
boundary", the sartorius ; its internal, the adducto*" 
longus. In the centre of the triangle so formed* 
passing from the middle of its base to the apex (tb«? 
meeting of the sartorius and adductor longus), H^* 
the femoral vessels. The floor upon which they res* 
.is formed from without inwards by the iliacus, psoas, 
pectineus, adductor longus, and part of the adductor 
brevis m useless. The anterior crural nerve lies in the 
furrow between the iliacus and psoas muscles. The 
femoral artery lies external to. and a little superficial 
to its vein. The sheath of the femoral vessels,, which 
has been before described (vide "Crural Hernia ")> 
ceases at the division of the common femoral into 
superficial and deep, and is formed anteriorly by * 
prolongation of the fascia trans versalis, and posteriorly 
by the fascia iliaca, which furnish septa between the 
common femoral vessels. The inner margin of the 
psoas separates the artery from the hip-joint, and 
passing behind the s\ie&l\\. is t\ie, branch of the 
anterior crural nerve to \.W \fec&xfirc&. \r$\a%^ 
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pectineus, and outer surface of the adductor 
gus, are the deep external pudic vessels, branches- 
the common femoral, beneath the pubic portion 
the fascia lata. 

)n the outer side of the sartorius is the tensor 
inae femoris, passing obliquely downwards and back- 
ds, to be inserted into the fascia lata ; and between 
nd the sartorius is the upper portion of the rectus- 
oris, with some branches of the external circumflex 
sels passing outwards into its substance. Passing 
ards towards the articulation, will be met with, 
n. without inwards, beneath the sartorius and 
sels, the lower portion of the combined tendons of 

psoas and iliacus in their sheath ; a cellular inter- 
ne between them and the outer border of the 
Lineus, in which lie the internal circumflex vessels, 
pectineus, and the adductor brevis, also separated 
i slight interval. Beneath, the upper portion of 

rectus and the external circumflex vessels, the 
er part of the vasti, the neck of the femur, and 
anterior portion of the articulation. Immediately 
ind the psoas and iliacus tendon and the pectineus, 

large bursas separating them from the joint, 
eath the pectineus and adductor brevis are the 
irator vessels and nerve, the obturator externus, 

portion of the adductor magnus muscles. 
y emoral artery in Scarpa's space. — The common 
oral is a continuation of the external iliac, and 
rs the space below Poupart's ligament, at a point 
way between the anterior superior spine of the 
n and the symphysis pubis, and it lies in the 
al sheath for about an inch and a half or two 
les, which sheath separates it from the fascia lata 

inguinal glands. 

he common femoral vein lies to its inner side 
tre, but gets behind it lower down. The anterior 
•al nerve lies about half an inch external to \t. \\» 

at first on the psoas and afterwards on >itafc ^fe&- 
U8, but separated from it by the femoral nwcl wA 
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profunda vessels. It 
usually gives off four 
suiwrticial branches — 
the superficial epigastric, 
circumflex iliac, and the 
superficial and deep ex- 
ternal pudic. (Bj the 
wtperficial femoral is 
meant that portion of 
the vessel between (he 
" giving off of the pro- 
funda and the point 
where it becomes popli- 
teal.) The profunda or 
deep femoral generally 
arises from the outer and 
b:ick pact of the common 
trunk, about an inch 
and a half or two inches 
below the crural arch; 
at its commencement 
this vessel is on the out- 
side of the superficial 
femoral vessels ; but it 
soon passes behind, and 
finally reaching the in- 
side, courses downwards 
and backwards among 
the adductor muscles. 
It rests on the iliacus, 

Fig. 58.— Superficial XAtVf 
tiou of the Front of (he Thigl 
1, Ponpart'a ligament ; % 
superficial branches of femo- 
ral artery ; 3, external cutaw 
. . . _, femoral artery ; 6, 6, 5, middle cataneoui nen*l 
o. femoral vein ; 7, 7, 7, outer division of internal cutaneous 
nerve- % t g > a, inner division of internal cutaneous neire; 9. 
"ranch to sartoriuB ; 10, BWphena vein ; 11, eartorina plexun ; It 
''Utaneoua branch ot obtuxn.tut urn*-, VJ, ^sAaWa.-. U, patiUw 
"mnch of long saphena ; lt>,\uog™ bftMow sa^OKDooBHH**- 
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leus and adductor brevis, and passing between 
iductor longus and magnus, terminates in a small 
that pierces the magnus. The profunda gives ott' 
xtemal circumflex, which, arising from its outer 
passes outwards between the branches of distribu- 
>f the anterior crural nerve, below the sartorius and 
5, and divides into three series of branches — ascend- 
escending, and transverse. The internal circumflex 
en off from the inner and back part of the profunda, 
5 between the pectineus and psoas muscles, and 
ite the tendon of the obturator extern us, it gives off 
►ranches : one an ascending, inosculating with the 
ator, and a descending, muscular ; and the vessel 
passes into the gluteal region between the quad- 
femoris and adductor magnus, inosculating with 
jchiatic, external circumflex, and superior perfo- 
\ vessels. The perforating arteries. — The first is 
ally given off from the profunda, just above the 
n of the adductor brevis, between it and the pec 
*, and pierces the adductor magnus ; the second 
•,s the adductor brevis and magnus ; and the third is 
off below the adductor brevis, and pierces the ad- 
r magnus. The inosculations of these vessels will * 
isidered in the description of the thigh and buttock. 
>rifjress?o?i of the femoral artery in the upper 
is easily effected, either just as it passes over the 
, where the pressure should be made obliquely 
vards, on account of the surface of the bone 
inclined slightly forwards, or just below Pou- 
ligament, at a point where it is very superficial, 
separated from the acetabulum and neck of 
: by the psoas in extension of the thigh. 
jature of the femoral artery in Scarpa's space. — 
)t in the case of a wound of the vessel, the 
on femoral is rarely tied, owing to the number 
tall superficial and muscular branches, affording 
ttle chance of a good coagulum being made. For 
eal aneurism, etc., the superficial femwaV \& \Afe\ 
t the point before it passes \>e\\eaW\ W\fc *w\*vcvas». 
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The knee being slightly bent, an incision of about 
two or three inches in length is to be made over the 
course of the artery, dividing the skin, superficial 
fascia, and fat. Kext the fascia lata is to be divided, 
when the oblique fibres at the edge of the sartorius 
will be seen, and which are to be drawn aside in order 
to give room. Some branches of the anterior crural 
nerve are generally spread out over the bourse of the 
vessel, and occasionally the internal saphena nerve 
crosses it at this point. The sheath is next to be 
opened, only so much so as to allow of the easy 
passage of the aneurism needle round the vessel, and 
the needle should bo passed from within outwards. 

Collateral circulation after ligature of the superfitfd 
femoral artery in Scarpa's space. — The external cir- 
cumflex from the profunda anastomoses with the 
gluteal and circumflex iliac, the internal circumflex 
with the obturator ischiatic, and superior perforating, 
and the vessels in the popliteal space with the comes 
nervi ischiadici. 

The tumours in Scarpa's space, which might be 
mistaken for aneurisms, are enlarged glands, cysts, 
psoas abscess, enlargement of the bursa below the 
psoas, and hernia. Femoral hernia? lie to the inner 
and upper side of the vessels ; psoas abscesses point 
external to them. Inguinal hernias may be mistaken 
for crural, owing to the circumstance that adhesions 
taking place from any cause between the aponeuroses 
may divert their course ; it is far more common for 
crural herniae to resemble inguinal (vide "Crural 
Hernia "). 

SURGICAL ANATOMY OF THE GLUTEAL REGION- 

This region is of great surgical importance from its 

intimate relations with the hip-joint, and the control 

the muscles have over its several movements ; it has 

for its limits, in front, the anterior superior spin9 of 

the ilium, and the margin of t\\fc tamo* ^^ratarase&\ 
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riorly the crest ; posteriorly the posterior superior 
e of the ilium, the sacrum, and the middle line of 
body; belotir the tuberosity of the ischium, and 
of the nates. 

opography. — Beneath the skin there is a con- 
rable amount of fat, particularly over the tuberosity 
he ischium, in which lie a number of cutaneous 
es, supplying the integument ; the fascia lata, 
ih is thin over the gluteus maximus, and very 
k in front over the gluteus medius, to which it 
s origin; next, the gluteus maximus, and the 
rior and superior portion of the medius. 
eneath the gluteus maximus lie, first of all, a 
►-cellular layer, continuous with the subperitoneal 
ilar tissue through the great sacro-sciatic notch, 
rtion of the gluteus medius, sacro-sciatic ligaments, 
formis muscle, with the sciatic vessels and nerves 
?ging below its inferior border ; the obturator 
•nus, with its satellite muscles, the gemelli ; the 
Tial pudic vessels and nerve with the nerve to the 
rator internus, the quadratus femoris, the tube- 
y of the ischium with the origin of the hamstring 
?les, the great trochanter covered by a large bursa 
ossl, which separates it from the gluteus maximus, 
part of the origin of the vastus internus, the 
rftcial gluteal vessels, and the anastomoses of the 
rnal circumflex with the gluteal vessels, the 
jus minimus muscle, the posterior part of the 
illation of the hip-joint; and beneath the quad- 
i femoris, the obturator externus and the anas- 
)8ing branch of the internal circumflex. 
fie gluteal artery, generally the larger terminal 
ch of the posterior division of the internal iliac, 
3S out of the pelvis, at the upper part of the 
t sacro-sciatic notch, and lies between the gluteus 
mus and pyriformis. It may be the seat of 
risin, either idiopathic or traumatic, and the 
3I in either case may be readily xeacftiedL *\tv *&\>\n»\. 
l dce, without attendance to the aoxae^\kaX> otkv- 
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plicated directions given for finding it; in the 
former case the swelling caused by the position of 
the sac, and in the latter the direction of the already 
existing external wound, would guide the surgeon. 

The internal pudic artery lies very deep in the gluteal 
region, and having escaped between the pyriformis and 
levator ani, emerges from the pelvis at the great sacro- 
sciatic notch, and winds round the spine of the ischium 
accompanied by its nerve ; again reaching the pelvis at 
the lesser sacro-sciatic notch, it lies on the inner surface 
of the ischium, and is there covered by a process of the 
obturator fascia (vide " Perineum "). 

The great sciatic nerve emerges from the greater notch 
at its lower portion, and lies exactly between the tube- 
rosity of the ischium and the great trochanter. 

The inter-muscular, cellulo-fatty membranes, which 
are so extensive in the gluteal region, freely inter- 
communicate with those within the pelvis, and readily 
explain the passage of pus either from or into its 
cavity. 

Sciatic hernial occasionally exist, a portion of 
intestine passing down through the greater sacro- 
sciatic foramen, and having the vessels posterior 
to its sac. 

The bursa over the great trochanter is sometimes the 
seat of abscess, which has been mistaken for disease 
of the hip-joint. 

OBTURATOR OF 1SCHI0-PUB1C REGION. 

This forms the inner boundary of the region of the 
hip, and comprises the obturator foramen, the structures 
covering it on either surface, and the parts immediately 
adjacent. The bony prominences are easily felt ; they 
are the pubic space and horizontal ramus of the pubeg 
anteriorly, and the descending ramus and tuberosity of 
the ischium, internally and behind. The anterior sur- 
face consists of the gracilis, pectineus and adductors, 
beneath which is the obtuxatot mtemus. The obturator 
foramen is not entirely fitted Va \fj ^a& T&^sftsraas^ 



OF THE HIP-JOINT. 251 

external rotators, and it has been considered that 

fact explains the corresponding rotation of the 

jh in fracture of the neck of that hone, but it is 

ih. more probable that the eversion of the limb is 

simply to its own weight. External rotation, how- 
r, is of no diagnostic value in fracture of the 
k, unless accompanied by actual shortening of 

limb. 

'he trochanter major is the great lever into which 
inserted the rotator muscles of the hip-joint, and is 
arated from the integuments by the anterior edge of 
tendon of the gluteus maxim us, beneath which is a 
;e bursa. Its variable position is readily seen in the 
eral movements of the hip, describing the arc of a 
le, owing to its continuity with the neck of the femur. 
ten the neck of the femur is fractured, the trochanter 
jor rotates in the axis of the bone, and in case of 
location, or suspected dislocation, measurements of 
distance from the anterior superior iliac spine must 
carefully compared with similar measurements taken 
the opposite side of the body. 

.Tie position of the trochanter major, with regard 
the several bony projections of the region should 
carefully studied in every position of the limb, 
situation is marked by a deep depression, when 

individual is standing upright with the heels 
jther, and its differences of relation in flexion, 
jnsion, adduction, and abduction, should be corn- 
ed. These relations are obviously of the utmost 
ortance in the diagnosis of dislocation or fracture 
aected with the hip-joint. 

f the exact relations of the great trochanter with the 
:ral osseous prominences observable On the pelvis 

normal state be examined, it will be noticed that 
he femur is flexed at a right angle, and at the 
e time slightly adducted, the apex of the great 
hanter corresponds with a line drawn from the 
;rior superior iliae spine to the tubeioaW.^ oi >iX\v?. 
ium, and that this line divides the cotyloid can\V$ 
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and pectineus; posteriorly the piriformis, obturator 
interims, and gemelli, tendon of obturator externus, 
and quadratus femoris. All these muscles are in 
absolute relation with the capsular ligament, and are 
covered in by the superficial muscles already de- 
scribed. As masses, however, the musculature of the 
hip- joint is, on account of the relation of the great 
trochanter to the upper portion of the diaphysis of 
the femur, somewhat irregularly distributed, so that, 
externally, it is covered only by the fascia, the tendon 
of the gluteus maximus, and the skin. Below the 
<;reat trochanter is a thin muscular laver from the vastus 
externus ; whereas internally is the largest amount of 
muscles, the adductors, pectineus. gracilis, sartorius, 
and posteriorly, the joint is completely covered in by 
the gluteus maximus. It is worth recollecting that 
the joint is nearer to the anterior iliac spine than to 
the pubic spine. 

Being an enarthrodial joint, the movements of 
which it is capable are very extensive : — Flexion, 
which is produced by the psoas and iliacus, sartorius 
and rectus femoris. Extension, by the hamstrings and 
some fibres of the gluteus maximus. In both these 
movements the neck of the femur rotates on its axis, 
whilst the inferior extremity of the thigh bone 
describes an arc of a circle, directly backwards and 
forwards. Adduction is performed by the pectineus, 
adductors, and gracilis. In this movement the shaft of 
the femur is adducted to the middle line of the body, 
and its neck is lowered. Abduction, by the gluteus 
medius and minimus, and the tensor vaginae femoris. 
The neck of the femur is raised. Rotation outwards, 
in which the trochanter major is thrown backwards 
and the foot outwards, by the gluteus maximus and 
medius, pyriformis, obturators, and quadratus femoris. 
Internal rotation, when the great trochanter is thrown 
forwards and the foot inwards, by the anterior fibres 
of the gluteus medius and \ks& gluteus minimus. 
It will be seen tnat ttie gce&tet ^wc\. oi Ktass& \kn&&s& 



ie adult measure its average normal length of 
a half inches, on the affected or imjwiired side 
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(which, with respect to the surface, may be regarded 
as occupying the central position between the anterior 
superior spine of the ilium, the spine of the pubis, 
and the tuberosity of the ischium) into two equal 
parts. This line corresponding to the centre of the 
cavity, will serve as a guide to an appreciation of the 
extent of displacement in dislocation. Thus supposing 
the head of the femur be placed behind the cotyloid 
cavity, this line, instead of corresponding with the 
apex of the trochanter major, would correspond with 
a point nearer its base. The extent of the displace- 
ment, then, will be measured by the prominence of the 
great trochanter behind this line. (Nelaton.) 

The triangle Bryant* describes as the ilio-femoral, is 
formed between the ilium and the great trochanter of 
the femur. One side of it is drawn from the anterior 
superior spinous process of the ilium to the top of the 
major trochanter. 

The second is drawn from the anterior superior 
spinous process of the ilium directly downwards to 
the horizontal plane of the recumbent body ; and the 
third, which would be the base of the triangle, is 
drawn at right angles to the second, and falls upon the 
iirst line, where it touches the great trochanter. 

Mr. Bryant says that iirst the line corresponds in 
the normal position of the hip-joint to Nelaton's test 
line for dislocation of the head of the thigh-bone back- 
wards ; and he claims the base of the triangle to be 
the test line for fracture or shortening of the neck of 
the thigh bone ; and he asserts that whilst in a healthy 
subject the ilio-femoral triangles of the two sides are 
exactly similar, in all cases of injury to the hip, 
in which shortening of the neck of the thigh-bone 
exists, the amount of shortening can readily and 
accurately be made out, on comparing the bases of the 
triangles of the two sides. Again, in impacted frac- 
ture, where on the sound side the base of the triangle 

* Proceedings of Royal "MedacaX wi\<i CftiYrat%5&al Society, 
voL vii. No. 7. 



OF THE HIP-JOINT. 



will in the adult 
two nnil a half inches, 



its average normal length of 
the aft'ected or impaired side 




Fife'. 59— Transverse Section of Hip-Joint and ita relations. 
(One-fifth.) 

1, anterior crural nerve in substance of iliacus internua; 2, 
exti-rnal iliac artery; 3, Ilium; 1, obturator rn'rrnus; 5, 
adductor wagons; 6, obturator extcrnus; 7 adductor lon^isv 
8, adductor brevis; 9, ilio-psoaa; \0, v>ec\iiie\*\, \\, ^wB*s» 
mediae; 12, gluteus minimus. 
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it will measure from half an inch to more than one 
inch less, these measurements being taken with the 
patient in the horizontal position, the pelvis straight, 
and the two femora parallel." 

The position of the trochanter mbuor, which lies just 
helow the neck, at the superior and inferior aspect of 
the femur, is of importance to the surgeon in per- 
forming amputation at the articulation, as the knife is 
liable to be locked in it unless care be taken to pass it 
well behind. 

The capsular ligament is the thickest and strongest 
in the body, and particularly that anterior portion 
known variously as the ilio-femoral band, or the 
inverted A-shaped ligament of Bigelow, of which the 
tail of the Y is attached to the anterior inferior 
spinous process of the ilium, and the fork to the root 
of the great trochanter and inter-trochanteric line. It 
has been shown by Bigelow that this thickened por- 
tion of the capsule is the chief agent in producing the 
characters of the regular varieties of luxation. When 
it is ruptured in dislocation, it is almost always at 
its base, and so strong is it in some instances, tlnrt 
the margins of the cotyloid cavity have given way. 

The neck of the femur varies as regards its obliquity 
to the shaft with the age of the individual. Before 
puberty it is very oblique, and almost in a continuous 
axis with the shaft ; in the adult male it is at an 
obtuse angle with it, and directed upwards, inward^ 
and forwards, whilst in old persons it becomes hori- 
zontal. 

The head of the femur presents a smooth ball, of 
very regular form, somewhat more than hemispherical, 
directed upward, inward, and a little forward, fo r 
articulation with the acetabulum. It has a separate 
point of ossification, becoming united to the shaft at 
the eighteenth year. 

The synovial membrane covers all that portion <& 

the neck within the joint, a.i\d is reflected on to the 

internal surface oi t\\e capsvsta, ro^^ta^ VJb& \>sg? 
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m teres, and often communicating anteriorly 
;he bursa beneath the psoas and iliacus. But it 
ot envelope the entire length of the neck of the 
, it does not extend as far as the insertion of 
psule, but is reflected off about two-thirds of an 
above it. This is owing to the fact that the 
>r fibres of the capsular ligament are folded back 

surface of the neck, and become continuous with 

:iosteum — a fact which explains why it is that 

•tain intra-capsular fractures this membrane is 

red. 

i cotyloid cavity is deepened by the cotyloid liga- 

rendered continuous below by the transverse 
jnt, beneath which the nutrient vessels pass to 
int. 

\ ligamentum teres is attached by its apex into a 
just behind and below the centre of the globular 
of the bone, and by its base to the margins of 
Dtch at the bottom of the acetabulum, and its 
is to check external rotation and adduction when 
igh is flexed, thus assisting in the prevention of 
ition of the head forwards and outwards. The 
a of the cotyloid cavity is very thin, and is liable 
f oration in caries, in which case the pus invades 
ilvic cavity. It may be opened by the point of 
nife in amputation through the hip-joint, or in 
ibsequent gouging after resection, unless care be 
It is a somewhat remarkable fact that after 
Deration of disarticulation, or in the case of old 
need dislocation, the cavity contracts. 
i vessels which supply the articulation are the 
itor, ischiatic, internal circumflex, and gluteal ; 
he nerves are from the great sciatic, obturator, 
ccessory obturator, and they enter it either by 
\ of the notch, or through the ligamentum teres. 
location of the head of the femur. — With regard 
j displacements of the head of the femur in dia- 
)n, none of the muscles of the g\uWY ra%\ovv 
bly exert any influence excepting iYifc o\A>\rra.Wc 
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interims, the muscular substance of which is so mixe 
with tendinous structure as to give it great strengtt 
and when in a state of contraction it may be regard* 
as an accessory ligament to the joint. 

The regular dislocations of the head of the thi^ 
bone are — (1) upwards, on to the dorsum ilii; (. 
backwards, into the great sciatic arch ; (3) downward 
into the obturator foramen, and (4) forwards, on t 
the pubes. In the first form the limb is shortens 
from one to two and a half inches, and slightly beni 
the knee resting on the opposite thigh, and the grea 
toe upon the opposite instep, the head of the femui 
being felt beneath the glutei. In the second form the 
limb is shortened for about half an inch, and the thigh 
turned inwards ami slightly flexed, the ball of the 
great toe lying on the base of the metacarpal bone of 
the opposite foot, and the head of the thigh bone pro- 
truding below and behind the tendon of the obturator 
internus. In the third form, the limb is lengthened 
for about one or two inches, the thigh is flexed, and 
abducted and advanced in front of the opposite one, 
the toes pointing downwards and forwards, and the 
trunk flexed on account of the tension on the psoas 
and iliacus muscle. In the fourth form the limb is 
shortened, rotated outwards, and the head of the bone 
felt on the pubes, just below Poupart's ligament. 
The limb, moreover, is abducted, and the foot points 
directly outwards. 

The action of the muscles is well marked in cases of 
fracture, either of the neck of the femur internal to 
the capsule, or just below the trochanter, as far as the 
upper fragment is concerned. In the former case, 
which is the fracture of old age, and is a result of the 
slightest mishap, there is eversion of the limb, pro- 
duced, according to some authorities, by the action of 
the external rotators, but far more likely by the 
weight of the foot alone, and shortening, which is pro- 
duced by the action of the glutei, rectus, and ham- 
strings. In the case oi iracto«fc\^s , « Ktafc Xsw&anters, 
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a result of direct violence, the upper fragment is pulled 
forwards by the psoas and iliacus, everted and drawn 
outwards by the external rotators. There is shorten- 
ing of the limb beyond the point of fracture, owing to 
the action of the rectus in front and the hamstrings 




Fig. 60. — Section through the Hip cud Gluteal Region (one-third). 

1, gluteus maiimus; 2, gluteus medius; 3, gluteus minimus; 4, 
piriformis; 5, great sciatic neive and ischlatic vessels; 6, 
obturator interous : 7 gemelli ; 8, biceps ; 9, quadratus femoris ; 
1C, fartorras; 11, raflcut-d tendon rectus; 12, psoas and iliacus 
and bursa; 13, anterior crural nerve; 14, common femoral 
artery; 16, common femoral vein; 16, profunda newels; 17, 
gracilis; 18, semi- mem branosis ; 19, adductor brevie; 20, semi - 
tvi ul i minus ; 21, obturator externus; 22, adductor longus; 23, 
adductor magnus. 

behind, and the upper end is thrown ovA^ssAa ««&.'&» 
lower inwards, and everted by tt» wSAsmAwta. 



258 SURGICAL ASATOMT 

The most important operations in this region are 
timpntation through the hip-joiut, and excision of the 
heatl of the femur. In the operation of amputation, 
Kiipposing the most rapid method — namely, that by 
anterior and posterior flaps — be performed, the anterior 
flap can be cut, and the articulation opened by the 
first thrust of the knife, if a point midway Iwtwean 




Fig- 61.— Humoiitnl Section through Hip-Joint (one-four*)- 
1, nd clue tor longus. 2, adductor brevis; 3. obturator eiternus. ■!> 
peotiiieus ; o, ontiu-utor vessels; 6, fcni'iral vein: 7, femoral 
iirtery ; S, ilio-pa'jin ii-mlmi : !), mite riorum ml nerve ; 10, Ilia™ 
muscles; 11, ren&tcd tendon of rectus; 1 1, sartorius ; ia,ghi»in 
minimus; It, external cutaneous nerve ; 16, tensor fascial; 16- 
jiriicilJM : IT, corpus wi."f-niosurii penis; 18, aBcenaing ramus; IS, 
..i.». — „ )r inrenms; au, great aacro-*ciatic ligament; 21,gruUni 
s: rl, HlutcmujiixiiijuH: Xi, iacliiatic arterv ..nil vrin.<: 
t sciatic nerve : 25, tendon of pyriformia ; 26, gluten" 

the anterior superior spinous process of the ilium and 
the trochanter major be taken for entering the instru- 
ment, and its point be insmiistei omnaAk to-sauls tht 



-a. glut. 

.1, great sciatic i 
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3sule, transfixing it, and directed downwards, for- 
.rds, and inwards, to a point just in front of the 
berosity of the ischium ; the knife is then to cut 
3 anterior flap from the front of the thigh, and an 
ristant is to help the operator by rotating the limb 
xdbly outwards, so as to bring the globular head of 
e femur and its attached ligamentum teres towards 
e surface; the ligament and capsule being divided, 
b assistant rotates the limb inwards, at the same 
ue drawing it towards himself, so that the operator's 
ife, after cutting through the posterior portion of the 
psule, may clear the trochanter major, and fashion 
3 hinder flap. 

Structures divided in amputation, through the hip- 
id by the anteroposterior flaps. — In the anterior, 
iegument, fasciae, and superficial vessels, sartorius, 
terior crural nerve, femoral vessels, rectus, tensor 
;ciae, iliac us and psoas, portion of gracilis, adductor 
tgus, adductor brevis, pectineus, and profunda vessels, 
i part of obturator externus and glutei, with superior 
Lteal and external circumflex vessels and nerves, 
)stdar ligament, and ligamentum teres. In tin*. 
tterior, part of the gracilis, adductor longus and 
jvis, and the adductor magnus and pectineus, internal 
eumflex artery, obturator nerve, quadratus femoris, 
•t of obturator externus, obturator internus and 
nelli, the hamstring muscles, sciatic vessels and 
rves, part of gluteus minimus and medius, and the 
iteus maxim us, with its vessels, and the integu- 
nts of the buttock. 

Excision of the hip-joint. — The joint may be exposed 
her by a straight, curved, or X-incision, according to 
cumstances ; the straight portion should commence 
\t below the anterior superior spinous process of the 
lm, and be carried vertically over the trochanter 
tjor, and the following structures divided : — the 
iteus medius and minimus, obturator internus aivd. 
nelli, obturator externus, pyrifotvma w\\\sk\£&.> ^cA 
? capsular ligament. The head oi t\ve. \* >w& \fc \^ <v 
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truded through the wound by bringing the knee of the 
affected side forcibly across the opposite thigh, with 
the toes everted. The bone is to be divided below the 
level of the trochanter major. A more scientific pro- 
ceeding is to separate the periosteum entire from the 
trochanter, leaving the attachment of the muscles ; by 
this means they retain in a great measure their proper 
action, and, moreover, new bone is thrown out. 

SURGICAL ANATOMY OF THE MIDDLE FEMORAL 

REGION. 

The limits of this region may be indicated superiorly 
by a line drawn round the thigh at the fold of the 
nates, and inferiorly by one drawn round the lower 
portion of the thigh at about an inch above the 
patella ; it has the form of a truncated cone, with 
the base directed upwards. 

Surface markings. — Anteriorly, the prominences of 
the oblique crossing of the sartorius, extending from 
the anterior iliac spine to the inner side of the knee, 
and of the tensor fasciae femoris, enclosing a triangular 
interval, in which is the commencement of the quadri- 
ceps extensor, which forms two curved muscular masses, 
fuller inferiorly, and enclosing a small triangular inter- 
val immediately above the patella, Corresponding to 
its tendon of insertion. Posteriorly, the surface is 
convex, and inferiorly is seen the divergence of the 
muscular masses which form the popliteal space. 
Externally, the surface is convex, and separated from 
the posterior by a deep furrow, marking the position 
of the external intermuscular aponeurosis. Internally 
and superiorly is the superior femoral region and 
Scarpa's space ; the middle of this surface is flat, and 
indicates the position of the crossing of the sartorius ; 
inferiorly is a large oval eminence, due to the vastus 
in ternus. 

The course of tlie femoral avterxj, which is seen 
pulsating in Scarpa's spara, "\s> m&\<!».\fe& \ss * \ss& 
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drawn from the centre of Poupart's ligament to a point 
just behind the internal condyle of the femur. 

Topography. — The skin of this region is very thick 
posteriorly, thinner in front and internally, and freely 
supplied with sebaceous glands in the upper and inner 
portion near the groin. 

The subcutaneous cellular tissue generally contains a 
good deal of fat, and the superficial veins, nerves, and 
lymphatics lie in it. The most important superficial 
vessel is the internal saphena vein ; its course in the 
thigh commences just behind the posterior part of the 
internal condyle, and passing obliquely upwards per- 
forates the fascia lata at the saphenous opening, being 
there invested by the cribriform fascia, and terminates 
in the common femoral vein. It is very subject to 
a ^varicose condition, and may become enormously 
dilated. 

The course of the lymphatics is pretty much that 
of the vein, and they terminate in those lymphatic 
ganglia, situate in Scarpa's space, which lie in the axis 
of the thigh. 

The superficial nerves are derived from the anterior 
crural, ilio-inguinal, and crural branch of genito-crural 
nerves ; and posteriorly the integument is supplied by 
the lesser sciatic. 

Beneath the subcutaneous cellular tissue is the fascia 
lata, forming an envelope for the muscles, the arrange- 
ment of which in the upper portion of the thigh has 
been described with those regions. A very strong 
dense process, into which the tensor fasciae is inserted, 
is attached to the head of the fibula and to the outer 
surface of the knee-joint. This fascia invests the 
muscles so closely and firmly that its rupture allows 
of the bulging of the fibres of the subjacent muscles 
to an extent which would hardly be credited unless 
seen. Processes of this enveloping fascia form special 
sheaths for the muscles. 

The fascia lata is attached deeply, on the o\ita& %&&&.* 
to the line leading from the trochanter wvfc^rc \fc ^Ou^ 
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linea aspora. ami extends downwards to the tip of the 
internal condyle, and on the inner side to the line 
leading from the lesser troclianter to the linea aspera, 
and downwards to the tip of the internal condyle. 
H oiioo it will Ik* seen that the intermuscular septa thus 
formed divide the thigh into two distinct compart- 
ments — an anterior and a posterior. 

An intercommunication, however, does take place, 
owing to the passage of the femoral vessels through 
the adductor opening, of the perforating branches 
superiorly, and of the upper articulating branches of 
the popliteal vessels inferiorly. 

The ttnt'ri'>r of these compartments, beneath the 

fascia lata, contains externally and above the tensor 

fascia\ which is inserted obliquely into its substance; 

the sartorius, in its own sheath, which passes obliquely 

from the anterior superior iliac spine, and wraps round 

the thigh, being throughout its extent from the apex 

of Scarpa's space, a satellite to the femoral artery and 

vein ; between these muscles lie the rectus femoriSr 

Wooming associated in the inferior third with the 

underlying muscles, the vasti and crureus, which 

* i 

envelope the femur from the great trochanter to the 

| Stella, lieneath the erureus is the subcrureus, inserted 
into the synovial membrane of the knee-joint, which 
extends upwards beneath the extensors and the perios- 
teum of the femur for about three to four inches. Its 
oth'oo is to draw up the membrane, so that in extreme 
av.d sudden extension of the articulation it may not he 
pinched between the femur and the patella. 

Th*- fe Marat artery in the middle of the thigh— 
Hunter a canal. — Commencing at the apex of Scarpa's 
space, the artery describes an oblique course, lying 
covered over by the sartorius in its sheath, immediately 
lvneath which is a strong fibrous aponeurosis, derived 
from the vastus internus externally, and the tendons 
»»f insertion of the adductor longus and magnus 
infernally. This a^ ueuros i s * s verT thin in the 
u/>/>er part of the middle ie\\\we\ ^^vwv,\sw\. Wornes 
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very dense lower down, terminating in a sharp margin, 
beneath which the internal saphena nerve leaves the 
vessel. Eternal to the femoral vessels is the vastus 
internus muscle ; and internal to them are the tendons 
of adductor longus and magnus, and behind them are 
the conjoined tendons of the vastus interims and 
adductors ; and in the middle third, the fibres of the 




Fig. 82.— Section of tl 

1, profunda vessels; 2, adductor longus; 3, femoral vessels; 4, 
superficial obturator nerve; a, sartorius; 6, gracilis; 7. external 
cutanenus nerve; 8, pectineus; 9, reel us femoris, 10, adductor 
uresis: 11, anterior crural nerve; 12, deep obturator nerve; 13, 
exi.erii.il circumflex vi;h.»i'1h : 1-1, mldut'.tor ningniu; lo, tensor 
fascia? femoris; 16, senii-memnranosus ; 17, vastus intrrnus and 
crureus; 18, eemi-tendinosus ; 111, vastus externus; 20, small 
sciatic nerve; 21, biceps femoris; 22, great sciatic nerve. 

vastus interims alone, separato the vessels from the 
femur. In this canal, which is triangular in section, 
with its apex at the femur, lie the femoral artery and 
vein posterior to and very iritvms&eYj thCtS*&- ~*f^- ""&•"■. 
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the long saphena nerve enters it with the vessels, above 
and externally, and after crossing the artery, leaves the 
. canal at the point above indicated, and is distributed 
to the skin of the knee and inner side of the leg. The 
anastomotica magna artery is generally given off from 
the trunk, just before the vessel becomes popliteal, 
that is, before it passes through the adductor 
opening. 

The superficial femoral is easily compressed against 
the femur, at about the middle of the inner third 
of the thigh. 

Ligature of the femoral artery in Hunter's canal. — 
This operation is rarely performed now-a-days, unless 
it be for a wound in this portion of its course, the 
ligature of the femoral for popliteal aneurism being 
applied in Scarpa's space. 

An incision is to be made in the course of the 
vessel about three inches in length, through the inte- 
gument and fascia lata, until the oblique fibres of the 
sartorius are recognized. Its edge reached, the muscle 
is to be pulled upwards, when the aponeurotic 
fibres bridging over the vessels will be seen. These 
are to be pinched up and divided on a director, when 
the artery (and perhaps the internal saphena nerve) 
will be seen with its vein, which is either behind it, 
or a little to its outer side, and closely united to it by 
a dense fibrous investment. Occasionally the anasto- 
motica magna is very large and superficial, and may be 
mistaken for the main trunk. 

The posterior compartment of the thigh, as formed 
by the fascia lata, contains — the hamstring muscles, 
the great sciatic nerve, a great deal of fat and cellular 
tissue, and the terminations of the perforating branches 
of the deep femoral vessels; it presents but few points 
of surgical interest. 

If amputation through the middle third were per- 
formed by means of antero-posterior flaps (the opera- 
tion to be preferred), the anterior would contain the 
jateguments of the tbigb, m\h fos c\3L\a»aQv» t&t*^ 
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and internal saphena vein, the rectus, sartorius, ad- 
ductor longus, brevis, and gracilis muscles, obturator 
nerve, femoral vessels, and branches of anterior crural 
nerve, a portion of the vastus externus, internus, and 
adductor magnus muscles. The posterior, portion of 
vastus externus and internus, adductor longus, brevis, 
and magnus muscles, deep femoral and perforating 
vessels, the hamstring muscles, great sciatic nerve, 
lesser sciatic nerve, and integuments of back of thigh. 
If the amputation be performed near the knee, the 
muscles are liable to great contraction, since they take 
their fixed points at the pelvis superiorly. Hence the 
flaps, "which should be lateral, external and internal, 
must be cut as long as possible. The strong fibrous 
sheaths of the muscles favour the bagging of pus in 
amputations through the thigh. 

In cases of wounds of the thigh, in which either the 
superficial or deep femoral is implicated, an approxi- 
mative diagnosis of the site of the escape of blood 
may be made by examining the posterior tibial artery 
at the inner ankle. If it pulsates, in all probability 
the superficial femoral is intact, and the profunda 
wounded ; on the other hand, if the superficial femoral 
be the seat of injury, the blood, instead of continuing 
its course along it, and causing pulsation in the 
posterior tibial, is escaping into the surrounding 
tissues, and forming a false aneurism. In enlarging 
the wound to find the bleeding point, it must be 
remembered that the profunda is external to the 
superficial femoral, and that the veins of either will be 
most likely involved. 

In fractures of the shaft of the femur, the lower 
fragment is always drawn to the inner side of the 
upper one, and usually rotated outwards, although in 
some instances inwards : in the former case, owing to 
the contraction of the psoas and iliacus, and external 
rotators ; in the latter, to the internal rotators. 
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SURGICAL ANATOMY OF THE REGION OF THE 

KNEE. 

This region is limited below by a line drawn round 
the leg just below the internal tuberosity of the tibia ; 
it will be thus seen that the popliteal space, which 
partly belongs to the lower third of the thigh, the 
knee-joint, and the upper portion of the leg, is con- 
veniently associated with the surgical anatomy of the 
knee. 

Surface markings. — If the leg be extended on the 
thigh, from above downwards, in front is the tendon 
of the quadriceps extensor, in which lies just under 
the skin the patella, from the lower border of which 
descends the ligamentum patellae passing to its in- 
sertion in the tubercle of the tibia ; on either side of 
the quadriceps extensor tendon is a deep furrow, 
between it and the vasti muscles. In cases of 
synovitis, this furrow is obliterated owing to the 
collection of fluid causing the synovial membrane to 
bulge beneath the tendon. If the leg be flexed, the 
condyles of the femur, and the interspace between 
them, are very evident, and the patella fills up the in- 
terval between the femur and the tibia, the tuberosities 
of which are readily seen. In front of the patella and 
ligamentum patellae the integument is slightly raised at 
a spot corresponding with the bursa patellae. 

Post&n'orly, during complete extension the surface 
of the popliteal space is convex, and the position of 
the muscles which bound it, although evident, is not 
so pronounced as when flexion commences ; the most 
salient tendon is that of the semi-tendinosus. The 
position of the external and internal popliteal nerves 
lying in the middle of the space is easily seen during 
extension, as, being put on the stretch, they lie im- 
mediately beneath the integument, and resemble 
tendons. Externally, the knee ^ras&Tv\& *. ta^coB&ioii, 
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rmed by the obliquity of the axes of the femur and 
bia, the deepest part of which corresponds with the 
Dsition of the outer interarticular fibro-cartilage. 
bove this is the external condyle of the femur, 
elow the external tuberosity of the tibia, whilst 
osterior to it is the head of the fibula and tendpn of 
iceps; just behind the tendon of the biceps, and 
elow the head of the fibula, can be felt the external 
opliteal nerve. Internally can be felt the internal 
Dndyle and internal tuberosity of the tibia, separated 
y the position of the interarticular fibro-cartilage. 
'he internal saphena vein is seen beneath the integu- 
lent just behind the inner condyle. 

The skin of the region is very thick and dense, and 
lie subcutaneous cellular tissue contains the internal 
iphena vein and nerve; on the inner side and in front 
£ the patellae, the bursa patellae, effusion into which 
institutes the affection known as " housemaids Jcnee." 
n the early stage, inflammation of this bursa is to be 
istinguished from synovitis by the fact of the patella 
eing hidden by the distended sac, whilst the cavities 
ti either side of it remain; the fibrous tissue, however, 
long the edge of the patella being thin, pus may find 
s way into the synovial cavity. The aponeurosis is a 
mtinuation of the fascia lata, and is attached firmly to 
le tubercle of the tibia and its tuberosities, to the 
3ad of the fibula, afterwards blending with the fascia 
ta of the leg. Beneath this aponeurosis lie the muscles, 
hich have the following relations : — 

Internally are the sartorius, gracilis, and semi- 
ndinosus, the tendons of which muscles strengthen 
e aponeurosis by their fibrous expansions, and are 
parated from the tibia by a large bursa, and the semi- 
embranosus ; externally, the tendon of the biceps ; 
iterlorly, are the tendon of the quadriceps extensor and 
e ligamentum patellae, between which and the tibia is 
bursa (bursa of Cloquet). The articular branches of 
e popliteal, anterior tibial recurrent, and. raira\a\stt&R&. 
zgna ramify on the capsule. 
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The popliteal space forms the posterior aspect of the 
knee. 

Topography. — The skin is thin, and has beneath it 
a considerable amount of fat It contains a number 
of lymphatic glands which are liable to suppuration, or 
to enlargement after injuries to the foot or leg; they are 
divided into two series — a superficial, which accompany 
the saphena veins, and a deeper which lie with the pop- 
liteal vessels ; suppuration in these glands has been 
mistaken for aneurism. 

The external saphena vein lies in this tissue before 
it perforates the popliteal aponeurosis to join the 
popliteal vein ; here also are some branches of the 
small sciatic nerve. The popliteal aponeurosis is con- 
tinuous with the fascia lata above and fascia of leg 
below, is attached to the bony prominences and liga- 
ments, and forms sheaths for the muscles and vessels of 
the space; strong transverse bands stretch across the 
space, and by connecting the tendons of the ham-strings, 
the fascia is rendered very tense. This fascia, from its 
strength and power of resistance, complicates the dia- 
gnosis of tumours in the space. 

The boundaries of the popliteal space are, externally 
the biceps above, the external head of gastrocnemius 
and origin of plantaris below. Internally, the tendons 
of the semi-tendinosus, semi-membranosus, gracilis, and 
sartorius above, and the inner head of the gastrocnemius 
below. 

These muscles are very subject to contraction after 
strumous disease of the knee-joint, and to cause sub- 
sequent dislocation of the leg upon the thigh, in cases 
where the disease has not been combated by treat- 
ment. Connected with the tendons of these muscles 
are bursal sacs, which are of surgical importance, as if 
enlarged or inflamed they may offer some difficulties in 
diagnosis. Thus, one exists between the inner head 
of the gastrocnemius and the condyle of the femur, 
and often communicates with the joint, another exists 
between the tendon oi ftxe fcfc\avws^s^%\vs> md the 
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tibia ; the bursa beneath the outer head of the gastroc- 
nemius is generally a prolongation of the synovial 
membrane of the joint, and between the popliteal 
tendon and the posterior and external lateral ligaments 
there of ten. are found separate bursse. 

The muscles above mentioned enclose a lozenge- 
shaped space, containing a large quantity of fat and 
cellular tissue, in which lie the popliteal vessels, nerves, 
and some lymphatics; as this fat and cellular tissue 
is continuous with that surrounding the muscles of the 
back of the thigh and calf, any collections of pus in the 
space are liable to extend up the limb or downwards 
amongst the muscles of the back of the leg. Most 
superficial in the space, on the outer side, is the 
external popliteal nerve, which lies on the inner 
margin of the biceps tendon, and must be carefully 
avoided in tenotomy ; the external saphena vein lies to 
its inner side, after having perforated the popliteal 
aponeurosis. More internal still is the internal popliteal 
nerve, which is the continuation directly downwards of 
the sciatic nerve, in the inferior portion of the space ; 
this nerve gives off a leash of branches which supply 
the muscles of the calf, and a filament, the communicans 
poplitei, which joins a corresponding one from the ex- 
ternal popliteal, the communicans peronei, forming a 
loop which generally lies in the sulcus, between the two 
heads of the gastrocnemius (external saphena). The 
sheath of the popliteal vessels is very dense, and en- 
closes the popliteal artery and vein, which latter lies 
internal to the internal popliteal nerve, and superficial 
to the artery. 

Tlie popliteal artery. — The course of this vessel in 
the space is indicated by a line which, commencing at 
the centre of Poupart's ligament, and wrapping round 
the thigh, would fall immediately between the two con- 
dyles of the femur behind; commencing at the opening 
in the adductor magnus, it extends to the lower border 
of the popliteus muscle ; it lies close to ^s, «rosfo&fe <& 
the bone, and gives off its articular. \>Tas\eYv*& wfeaA^ *k 
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the superior and inferior external and internal articular, 
and the azygos, which pierces the posterior ligament. 
These vessels maintain a very free anastomosis round 
the joint amongst themselves, the anastomotica magna, 
anterior tibial recurrent, and muscular branches. 

Ligature of the popliteal, for spontaneous aneurism, 
as a definite operation is never practised in modern 
surgery, for reasons which will be found discussed in 
works on aneurism. 

The popliteal vein is intimately united with the 
popliteal artery. It is a matter of considerable im- 
portance that, in the peculiarity of its relation with its 
artery and its appearance and existence, it resembles 
no other vein in the body. It is very thick, resembling 
an artery, both in appearance and structure, hence 
(in the dead body at least) the difficulty so often 
experienced in applying a ligature. 

The diagnosis of tumours in the popliteal space may, 
in most instances, be reduced to anatomical principles, 
thus : such tumours must be either aneurism (circum- 
scribed or diffused), abscess, enlarged glands, cysts, or 
growths, <fcc. In the event of an aneurism, compression 
of the femoral would empty its sac, and the sound 
communicated to the ear by a stethoscope would be 
of a prolonged, blowing nature. Cysts, such as those 
alluded to as connected with the tendons, even if they 
have a communicated pulsation from being so closely 
packed together with the vessel, could be dragged 
away from it, and then these seeming pulsations would 
jease, and moreover they are always lateral. In the 
liagnosis between an abscess and an aneurism the sac 
A which had suppurated, or between an abscess and 
ruptured popliteal artery, forming a diffuse aneurism, 
lifriculty might be expected ; but here the condition 
jf the pulse below will generally determine the case. 

SURGICAL ANATOMY OF THE KNEE-JOINT. 

Three bones enter into the articulation of tl\& kx\s^- 
oint, viz., the femur, the patella, a\\& \A\c \K\m. '^\v*. 
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structure of the bones entering into the formation of 
the joint is the same in each instance — cancellated 
tissue, enclosed in a layer of compact tissue. The 
articular extremities of the bones are well supplied 
with blood-vessels; these enter the patella on its 
anterior, and the femur on its posterior surface. 

The articular surface of the patella is divided ver- 
tically by a crest into two facets, the rounder of which 
corresponds with the outer, and the longer and flatter 
with the inner articular portion of the trochlea. 

The lower articular end of the femur is convex in 
front and concave posteriorly, and the internal condyle 
is lower than, and a little posterior to, the external, 
presenting on its inner side the inner tuberosity for 
the attachment of the internal lateral ligament, and a 
well-marked tubercle, very plainly felt beneath the 
integument, for the attachment of the tendon of the 
adductor magnus. The tuberosity of the outer condyle 
is less prominent than that of the inner, and gives 
attachment to the external lateral ligament. The arti- 
cular surface extends higher on the outer side than 
on the inner, and is moreover in advance of it and 
broader. During complete flexion only, the patella 
occupies the centre of the trochlea, but in extension it 
overlaps the outer portion of the articular surface, and 
rises, if the extension be extreme, half its diameter 
above it. 

The femur and the patella are united by the fibrous 
capsule and by the tendon of the quadriceps extensor. 
The great power exerted by the action of the rectus 
on the patella above, and its strong attachment to the 
tibia by the ligamentum patellae below, explain how 
this bone may be fractured transversely by muscular 
action. The action of the vasti is rather to drag on 
the patella transversely. 

Dislocations of the patella. — This bone is most fre- 
quently dislocated outwards. The bone lying above 
and external to the external fciticvxtax surface of the 
trochlea, the outward traction oi \hfc exXensat tb»s*&rk» 
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ours this form of displacement. Dislocation in- 
rds is very rare. Dislocation with the bone lying 
•tically either on the outer or the inner condyle is 
o very rare.* 

The articulation between the femur and the tibia. — 
e inner articular surface of the condyle of the femur 
less prominent anteriorly than the external, but is 

lower and extends a little further backwards, and 
more oblique laterally. These surfaces are separated 
steriorly by the intercondyloid notch. The head of 
3 tibia presents two concave articular surfaces, the 
ternal of which is the rounder, separated by the 
ine, in front and behind which are rough depressions 
which are attached the crucial ligaments. 
The femur and tibia are united by the capsular 
lament, posteriorly by the posterior ligament, which 

a prolongation upwards of the tendon of the semi- 
iembranosus, an internal and external lateral ligament, 
vo crucial, the anterior or external and the internal or 
)sterior, and the two interarticular semi-lunar fibro- 
rtilages. 

TJie synovial membrane of the knee-joint ascends 
>wards beneath the extensor muscles, as a pouch, for 
out three inches, and is reflected from the articular 
rfaces of the femur, to the crucial ligaments and 
ticular surface of the tibia, enveloping the semi-lunar 
rtilages, and at the back of the external forms a 
uch between its surface and that portion of the 
idon of the popliteus which is within the capsule ; 
then lines the capsular ligament. 
The lower epiphysis of the femur presents an 
ufied nodule at the ninth month of foetal life, a 
;t of considerable value medico-legally in deter- 
ning the age of the child. The entire epiphysis, 
wever, does not unite with the shaft until the 
entieth year ; the upper epiphysis of the tibia at the 
3nty-fifth year. 

Vide casa in practice of author, " British "Nlw&esX ^cramfe^ 
ember, 1872. 
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Movements of the knee joint. — Flexion is perfon 
the biceps, Bomi-tendinosUB, semi-membranosiis, 
tens, tinil nccesaorily by the gastrocnemius. Ea 
by the <iuadriceps extensor, and tensor vaginae ft 
When tin' log is semiflexed, the joint can be int 
mtntttl by the sartorius, aemi-tendinoaus, and gi 
ejtternatty by the biceps. 

Relation* of the knee-joint, externally. — The i 
of the biceps anil the strong process of fascia lai 



Fig 64.— Kueo- joint Opened Vertically. (Oiie-linlf 
1 , tendon of qutdriceps extensor: 2, sub-croreuB : 3, cat 
■YtKnial nieiubmiia ; 4, pnt*lla divided verticallj' ; 6, ligs 
luucosuin; 6, posterior crucial ligament: 7, anterior 
ligament; 8 adipose tiasuo: 9, bores beneath ligs 
pntellio ; 10, ligamentam patellar. 

which is inserted the tensor fasciae ; internally 
little jmxterhiii/, the sartoriua, semi- ten dinosi 
c/Jis, and senii-merahra.nasus, all these tendo 
enclosed in bursal ehftoftn', jjoatevinrVu, "iia tet 
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the popliteus and the tendon of the muscles forming 
the popliteal space, with the contents of the space; 
itself. 

Fracture of the patella when due to muscular action 
s always transverse, and the separation of the frag- 
nents ia caused through the upward traction of the 
•ectus acting on the upper one, whilst the lower is 
■etained in position by the ligamentum patellar. With 
i'view to treatment, the tension should be relaxed, by 
■xtending the leg on the femur, and by slightly flexing 
he thigh on the pelvis so as to relax the rectus muscle. 




Fig. 65. — Horizonal Section of Knee-joint. (One-half.) 
1, patella; 1', synovial membrane; 2, capsule; 3, femur; 4 
crucial ligaments ; S. biceps; fi, outer head of gastrocnemius 
7, popliteal artery ; 8, external popliteal nerve ; 9, popliteal vein 
10, internal popliteal nerve; 11, external sapheim vein; 12 
scmi-tundinosus; 13, aemi-membranosus; 14, gracilis; 15, si 
tonus; 16, inner ha' ' 



The almost constant failure of osseous union is some- 
times owing to the bulging of the synovial membrane 
between the opposed fragments. 

The articulation between the upper extremities of 
;he tibia and fibula is an arthrodial joint, consisting of 
;wo opposed articular spaces, united by two ligaments, 
in anterior and posterior, with a bj'qoVwlX ittecisr^wt 
between, occasionally communicating ^iftv ftvaX. A *S&» 



knee-joint ; a circumstance explaining the implication 
of the synovial membrane of the Lead of the fihialai 
becoming involved in effusions into the knee-joint. 

The operations which concern the knee-joint are its 
excision, entire or partial, and amputation throngh it. 




Fig. 66.— Vertical Section of Knee-joint. (One-half.) 
, svnovlal membrane; 2, short head of bicopa: 3, peroneal nerve; 
4. lung head of -biceps ; 6, plantaris; 6, external semi-luuiu 
i artibige ; 7, sural vessel*; 8, popliteal vessels; 9, anterior 
crucial ligament; 10, ligamentum patella?; II, bursa prsepa- 



Excision of the knee-joint. — The articular surfaces 
iriu'cii require removal ma.y be ex^oewl w. several waj's, 
the simplest being by a sftrrvianM V "~" 
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from the inner side of the inner condyle to the outer 
side of the external, the convexity of the incision 
lying midway between the lower border of the patella 
and the tubercle of the tibia ; the joint is thus 
opened at once. The articular extremities of the 
feniur and tibia, or patella, are to be removed ac- 
cording to circumstances ; but in the instance of per- 
forming the operation on children, it is of great 
importance to avoid removing the entire epiphyses, as 
there would then be no further growth in the limb. 

Structures divided in excision of knee-joint. — Integu- 
ment and aponeurosis, patellar plexus of nerves, bursa 
patellae, ligamentum patellae, anterior part of capsular 
ligament, synovial membrane, crucial ligaments, lateral 
ligaments, articular vessels, and articular extremities of 
femur and tibia. The popliteal vessels are separated 
from the opened joint by the posterior ligament and 
popliteus muscle. 

SURGICAL ANATOMY OF THE LEG. 

The surgical region of the leg commences just 
below the knee, and extends to an imaginary line 
drawn round the lower part of the limb, just above the 
malleoli. 

Surface markings. — Its general form is that of an 
inverted cone, rendering the reflection of the skin 
difficult in amputation in the lower third. Anterior/ '// 
is the crest of the tibia, internal to which is the flat 
plane surface of the shaft of the bone, which being 
subcutaneous throughout permits of ready examination, 
and external to it is the mass of the tibialis anticus, 
and extensors of the toes. Externally are the peronei, 
separated by a well-marked groove corresponding to the 
interspace between them and the external edge of the 
soleus. Posteriorly is the swell of the calf, due to 
the gastrocnemius and soleus, the division h^t^s&w. ^\<^ 
two heads of the former being maxketV Vs T ^ Vaccwra 
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continuous with the lower portion of the popliteal 
space. As the muscular fibres cease, the tendo- 
Achillis becomes more evident. 

The leg can be readily divided into two regions, an 
anterior and a posterior, limited by the inner border of 
the tibia internally and the outer border of the fibula 
externally. 

Anterior region. — The skin is freely moveable over 
the subjacent tissues, and in the subcutaneous cellular 
tissue and fat lies the internal saphena vein, whicn 
crossing the inner malleolus, passes upwards towards 
the posterior border of the inner condyle of the femur, 
and is accompanied by the internal saphena nerve. 
The aponeurosis is the continuation downwards of the 
fascia lata, strengthened superiorly and internally by 
the expansion of the sartorius tendon, and thickened 
inferiorly where it forms the annular ligament of the 
ankle. It is adherent to the anterior surface of the 
tibia and external border of the fibula, and sends septa 
between and gives attachment to the anterior muscles 
of the limb ; it is perforated in several places for the 
passage of the cutaneous nerves. Enclosed in the 
space between the aponeurosis the tibia, fibula, and 
interosseous membrane, lie, the tibialis anticus and the 
extensor communis digitorum, united superiorly by an 
intermuscular septum; lower down they separate, and 
enclose the origin of the extensor proprius pollicis, 
external to and below which is the peroneus tertius. 
The space between these muscles and the interosseous 
membrane is occupied by the anterior tibial vessels 
and nerve ; the nerve, pursuing the same course as the 
artery, lies at first external to, then upon, and then 
again outside the vessels. 

External region. — The aponeurosis forms an invest- 
ment for the peronei muscles ; the compartment 
corresponding to the external surface of the fibula. 
To the upper and middle thirds of this surface the 
peronexw longus is attached \ the upper fibres are 
pierced by the external popliteal yl«t**^\&£bl ^N&sa 
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it divides into anterior tibial and musculo-cura- 
ib ; the latter perforating the fascia about the 
die third of the leg. Arising from the middle 
d of the fibula the peroneus breves is enclosed in 
same compartment. 
*Ae anterior tibial artery.-^- The course of this vessel 




10, 



Fig. 67.— Section of the Right Leg in the Upper Third, 
ibialis posticus ; 2, tibialis anticus ; 3, flexor loDgua digitornm 
, extensor longus digitornm ; fi, internal saphenous vein ; f 
uterior tibial vessels and nerve ; 7, tendon of plantaris ; 
eroneos lonprus; 9, posterior tibial vessels an 
ei or longus pollicia; 11 T external saphenous vei 
2, soleus with fibrous intersection; 13. peronea 
aatrocnemius ; 15, communicans peronef nerve. 

ndicated by a line drawn from the inner side of the 
id of the fibula to midway between the malleoli. It 
«rs the region at a point below the popliteua 
sale, and passes between the upper poiAJum cA 1 0c» 
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two heads of origin of the tibialis posticus, and 
comes off from the popliteal almost at a right angle. 
Its relations are, anteriorly, integument and fasciaB, 
tibialis anticus (above), extensor longus digitorum and 
extensor proprius pollicis, and the anterior tibial nerve ; 
infernally, tibialis anticus, extensor proprius pollicis 
(which crosses it at the instep); externally, the anterior 
tibial nerve, extensor longus digitorum, and extensor 
proprius pollicis ; posteriorly, the interosseous mem- 
brane, the tibia, and anterior ligament of ankle- 
joint. 

Ligature of this vessel is rarely required, unless it be 
for a wound, which would be enlarged, and the bleed- 
ing points sought for. To tie it an incision should be 
made in the upper third, in the interspace between 
the tibialis anticus and the extensor communis digi- 
torum ; the intermuscular septum between them looked 
for, the muscular fibres detached from it, and pulled 
on one side, when the vessel, surrounded by venae 
coniites, and having its nerve to the outer side, will 
be seen lying on the interosseous membrane. 

In the lower third an incision should be made along 
the outer border of the tibialis anticus tendon, when 
the vessel will be found between it and the tendon of 
the extensor proprius pollicis, and the nerve generally 
lying on it. 

Posterior region. — Beneath the integument and super- 
ficial fascia are the external saphena vein and nerve, 
and some branches of the musculocutaneous and 
internal saphena nerves. The aponeurotic sheath, 
enclosing that portion of the leg posteriorly between 
its attachments to the tibia and fibula, is subdivided 
by an expansion separating the superficial from the 
deep flexors, vessels, and nerves. The most posterior 
contains the gastrocnemius and soleus, uniting to form 
the tendo-Achillis, and the plantaris, with a good deal 
of fat and bursal tissue. The second, anterior to the 
former, contains the flexor longus digitorum internally, 
the flexor longus pollicis externa^, «a& \£«N5&\s> ^^ 
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fcicus muscles between them, closely united by inter- 
muscular septa. The posterior tibial vessels on the 
fcibial side, having the posterior tibial nerve external to 
them, and the peroneal vessels on the fibula, lying at 
first beneath the intermuscular aponeuroses, next 
between the flexor longus pollicis and tibialis posticus, 
and lower down the limb, between the tibialis posticus 
and the fibula. 

. The posterior tibial artery would rarely require 
ligature in its upper third, unless for injury, in which 
case the wound should be enlarged, and the bleeding 
point secured. If the vessel be divided by a punc- 
tured wound from the front of the leg, or in the 
case of traumatic aneurism of the vessel, low down, 
it is necessary to place a ligature upon it in this 
situation. 

Ligature of the posterior tibial artery in the upper 
third. — This vessel is reached most scientifically by 
an incision made along the posterior border of the sub- 
cutaneous surface of the tibia, about four inches in 
length, dividing the integument and aponeurosis, 
taking care to avoid the internal saphena vein and 
nerve. The inner border of the gastrocnemius is to 
be drawn aside ; when the tibial head of the soleus is 
reached, its fibres are to be divided, until the inter- 
muscular septum (the position of which is variable) 
is come upon. This is next to be cut through, and 
the fibres of this muscle divided until freedom of 
access is obtained. The cut edges of the soleus are to 
be separated, the smooth intermuscular aponeurosis 
which separates the superficial from the deep flexors is 
to be divided on a director, and the posterior tibial 
nerve drawn on one side ; the posterior tibial artery, 
surrounded by venae comites, is seen lying on the 
flexor longus digitorum.' 

The nutritious artery is a branch of considerable 
importance. Directed upwards towards the knee, it 
enters the shaft of the tibia in a deep canal m tW 
posterior aspect, about four fingers' \rceaA\ta. itwxv'&sfc 
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knee, and may give rise to troublesome haemorrhage in 
amputation of the leg at this part. 

The peroneal artery, generally regarded as a branch 
of the posterior tibial, is very often of larger size. It 
is very deep, and lying along the fibular surface of 
the leg, has the following relations : — In front, the 
tibialis posticus and flexor longus pollicis ; externally, 
the fibula ; and behind, the soleus, deep aponeurosis, 
and flexor longus pollicis. This vessel is occasionally 
wounded in compound comminuted fractures of the 
fibula. 

In fractures of the tibia, which take place obliquely 
from above, downwards, and forwards, the muscles of 
the calf cause the lower fragments to be drawn upwards 
and backwards, and frequently the upper one to pro- 
trude through the integument. With a view of bringing 
the surfaces into apposition, the knee should be bent to 
relax the opposing muscles, and extension made from 
the knee and ankle {vide "Ankle-Joint"). Occasionally, 
the V or screw fracture is met with — the result of a 
wrench. 

Fracture of the lower end of the fibula is usually 
associated with fracture of the inner malleolus (Pott's 
fracture), or rupture of the internal lateral ligament of 
the ankle-joint, causing dislocation of the foot outwards. 
The eversion of the foot is due to the action of the 
peroneus longus, whilst the heel is drawn upwards by 
the gastrocnemius and soleus. The reduction is effected 
by flexing the leg at right angles with the thigh, and 
making extension from the knee and ankle. 

The relation of the tibia and fibula to each other 
must be borne in mind in performing amputation 
through the leg. The fibula lies on a plane posterior 
to the tibia, and its external border, with about half of 
its external surface, is situated behind the interosseous 
ligament ; hence, unless care be taken, the knife may 
be easily entered between the bones, instead of taking 
the necessary oblique course skirting their posterior 
surfaces. 
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Structures divided in the double flap amputation 
through the calf. — In the anterior flap : the integument, 
cutaneous nerves, aponeurosis, tibialis anticus, extensor 
communis digitorum, and extensor proprius pollicis, 
peroneus longus and brevis, musculocutaneous nerve, 
anterior tibial vessels and nerve. In the posterior, the 
flexor longus digitorum, flexor longus pollicis and tibialis 
posticus, posterior tibial vessels and nerve, peroneal 
vessels, intermuscular aponeurosis, soleus and plantaris, 
gastrocnemius, external saphena nerve and vein, inter- 
nal saphena vein and nerve, aponeurosis and integu- 
ments. 

SURGICAL ANATOMY OF THE TIBIO-TARSAL REGION. 

Ankle or malleolar region, — It has been thought 
more convenient to postpone the description of the 
several articulations entering into the conformation of 
the foot and ankle until all those soft structures which 
enclose them have been explained; as all surgical 
reference to the skeleton must necessarily be made from 
the surface, it is of importance that all the intermediate 
parts be demonstrated from without inwards, and in 
the order they would be met with in an operation. 

Surface markings. — This region includes the ankle- 
joint, and the structures immediately surrounding it, 
and offers for examination two surfaces, an anterior and 
a posterior. 

Anterior surface. — The two malleoli, of which the 
internal is the shorter and broader, and the external set 
more backwards and longer, enclose a space through 
which pass the extensors of the foot and toes, which are 
rendered evident by their several movements. Beneath 
the integument and superficial fascia lie internally, just in 
front of the malleolus, the internal saphena vein, accom- 
panied by its nerve ; more externally the musculo- 
cutaneous nerve ; whilst passing from behind the outer 
malleolus is the external saphena nerve. TVve, v^s&ssfe- 
rosis is a strengthened coixtmm\»\oii <& Ktaak *&. *^fc 
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leg, attached intimately to the malleoli, consist! 
superior fasciculus, which binds down the su 
tendons, just in front of the extremities of tl 
and fibula, and an inferior, which retains them 
nexion with the tarsus. It forms two distinct 
commencing internally — 1, for the tendon 
tibialis anticus ; 2, for the tendon of the e 
longus digitorum, pcroneus tertius, and e 
proprius pollicis, beneath which is the anterk 
vessels and nerve. These sheaths are lined wit 
rate synovial membranes. The hollows immedi 
front of the malleoli correspond with the artici 
and disappear when the synovial membrane 
tended. 

The jxisteriar surface, or that portion behi 
malleoli, is separated by the tendo-Aehillis in 
hollows. 




Fig. 68. — Relations of parte behind the Inner Mallei 

1,1, tibialis posticus; 2, tendo-Aehillia ; 3, tibialis antic 

flexor longus ilijntraum ; ti, "posterior tibial artery; 8, 

tibial nerve. The tendon of the flexor longus pollit 

deeply placed to be shown in this view. 

In the outer, beneath the integuments, is 
ternal saphena vein and nerve, lying upon the i 
annular ligament, which is attached to th- 
malleolus and outer surface of the os ealeis, 
down the peroneus longus and brevis, the forme 
the superior ; the.j are contained in a common 
(at first), and have a cototooti s>yM«VA-Bi<s«fcaM 
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hollows immediately behind the malleoli, and separated 
by the tendo-Achillis, do not become obliterated by dis- 
tension of the synovial membrane of the ankle-joint. 

In the inner, the pulsations of the posterior tibial 
artery are plainly seen or felt, and beneath the in- 
tegument are the internal saphena vein and nerve, 
which lie upon the internal annular ligament, which is 
attached to the inner malleolus and inner surface of 
the os calcis, and forms with the tibia, os calcis, and 
astragalus a series of separate canals, containing from 
before backwards the tendons of the tibialis posticus ; 
the flexor longus digitorum ; the posterior tibial vessels 
and nerve, running in a sheath of their own derived 
from the contiguous septa ; the flexor longus pollicis, 
the canal of which is formed partly by the astragalus. 
Each of these canals has a separate synovial membrane. 
The tendo-Achillis has a separate sheath derived from 
this aponeurosis. 

The posterior tibial artery at the ankle-joint lies 
between the flexor longus digitorum and the flexor 
longus pollicis tendons, having venae comites on each 
side, and the posterior tibial nerve behind it. 

Ligature of the posterior tibial artery at the inner 
malleolus. — This vessel is easily reached, but the in- 
cision must be made carefully, as there is a risk of 
dividing it in overcoming the resistance of the in- 
ternal lateral ligament. An incision about two inches 
and a half in length is to be made through the integu- 
ment, midway between the inner malleolus and the 
tuberosity of the os calcis. After the dense aponeurosis 
is exposed it should be cautiously divided, when the 
vessel will be seen surrounded by vena3 comites, and in 
order to avoid the nerve, which lies posteriorly, the 
needle should be passed from the heel toicards the 
ankle. 

The structures immediately in relation with the 
article-joint are, anteriorly, the tendons of the extensor 
longus digitorum and peroneus tertms, t\ve «^\&\\*<3s. 
proprius pollicis, anterior tibial vessels axv& wstcn^'&v^ 
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tendon of the tibialis antfcua ; posteriorly, tendons of 
the peroneus longus and brevis, the flexor longns pel- 
licis, the posterior tibial vessels and nerve, the tendons 
of the flexor longus digitorum and tibialis posticus. 

The joint is formed by the articulation of the in- 
ferior articular extremities of the tibia and fibula with 
the astragalus. 

The tibio-tar*al articulation. — The extremities of 
the tibia and fibula are hollowed out into a sort of 
mortice, concave from before backwards, open in front 
and behind, and shut in laterally by the malleoli. 



ill 



Fig. 69.- -Transreree Section of the Right Ankle-joint. 
1, extensor longus digitorum and peroneus tertiuB; 2, perunm* 
longns; 3, extensor proprins poUicis; *, peroneus hreris; J 
anterior tibial vessels and nerve ; S, flexor longns pollicis; ' 
tibialis HBtdcus; 8, tendo-Achillis ; 9, tibialis posticus; M> 
plantaris ; 11, flexor longus digitorum; 12, posterior tibi*- 
vesecls and nerve. 

The use of the malleoli ia to prevent lateral mote- 
ments, and to restrict the motions of the joint to 
flexion and extension. The articular surface of "" 
astragalus presents superiorly a surface convex from 
before liackwards for the corresponding articular B 
face of the tibia; laterally are two articular surface* 
corresponding with those ol ti» mtMv, 'fioa externa! 
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one being the larger. The ligaments are an external 
lateral, consisting of three fasciculi ; an internal, or 
deltoid, radiating from the inner malleolus, to be 
attached to the scaphoid, os calcis, and astragalus ; 
anteriorly are a few fibres closing in the articulation ; 
posteriorly the joint ia shut in by the transverse liga- 
ment of the inferior tibio-fibular articulation. The 
synovial membrane invests the inner surface of the 
ligaments and articular cartilages, and owing to the 




Fig. 70.— Vertical Section of Ankle-joint. (One-half.) 
1, tibialis posticus; 2, flexor longna pollicis; 3, fleior longus 
digitorujii ; 4, astragalus; fl, astragalo-calcaiieum ligament ; 6, 
psroneus brevia ; 7, os calcis ; 8, peroneu* longus. 

great laxity of the anterior and posterior ligaments it 
readily bulges through them, consequently the joint is 
easily reached from either aspect, and in cases of 
synovitis the membrane usually protrudes in front 
between the malleoli and again behind the external 
malleolus. 

Dislocation at the tibto-tarsal articulatitm~tha.t is 
to say, dislocation of the entire foot from. the. hwass. "A 
the leg — is almost invariably assoviatoeA ■wVJci. feaatocw. 



of one or other malleoli, which can be readily under- 
stood from the shape and extent of motion allowed at 
the joint. It is a result of the foot being twiBted in 
running or walking, and may either be outwards, when 
the lower end of the fibula is broken, the inner mal- 
leolus or internal lateral ligament torn ; inwards, when 
there is no fracture of the fibula, but the lower end of 
the tibia broken ; backward*, when both malleoli are 
broken, the heel projecting ; and forwards, when the 
astragalus is thrown in front of the tibia. 

Excision of the ankle-joint.— The seat of disease 
can be reached by a variety of incisions ; but the 
object to be attained is to save the tendons, in order 




, . , flexor brevis digitonu . 
b digiti; 9, peroneus loiigua; 10, peroneus breTia; 11, 
extensor brevis digitorum ; 12, extensor communis dlgitorum ; 
13, extensor lougus pollioia. 

that they may still fulfil their functions as far as 
possible, for which purpose an accurate knowledge of 
the parts in contact with the articulation is necessary, 

and which may be gathered fioui a. study of the 

accompanying sections. 
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The articulation of the astragalus with the os calcis 
is one of great strength, owing to the interosseous 
ligament which lies in the grooves of these bones ; it 
is ruptured in cases of dislocation of the astragalus 
from the os calcis. This is by far the most important 
of the luxations of the tarsal bones, and may occur 
either forwards and inwards, or forwards and out- 
wards. 

Amputation at the ankle-joint. — The landmarks for 
the guidance of the knife are, in the first place, for the 
anterior flap, the two malleoli, which are to be united 
by a semilunar incision dissected forwards ; and for 
the posterior, one cutting the sole transversely and a 
little obliquely forwards, and extending between the 
limits of the preceding incision ; the articulation is 
next opened, the lateral ligaments divided, the posterior 
part of the capsule cut through, and the os calcis sawn 
through obliquely from behind forwards and down- 
awards. The anterior flap is dissected off the malleoli, 
"which are next sawn off, and the cut surfaces approxi- 
mated, and the tendo-Achillis, if necessary, divided. 
{Pirogoff.) Syme's amputation consists in removing 
the os calcis, and sawing off the ends of the malleoli. 
In both these operations care must be taken not to 
"wound the trunk of the posterior tibial artery, and to 
keep the external and internal plantar vessels as long 
us possible. 

SURGICAL ANATOMY OF THE FOOT. 
TARSO-METATARSAL REGION. 

The dorsum of the foot. — The chief points to be 
observed in the surface markings of the dorsum of the 
foot are those connected with the prominent points of 
its skeleton. For the performance of the several 
amputations and disarticulations, certain landmarks 
are necessary to guide the operator in finding the 
articulation he desires to open. Thus, a. \\m ira^w 
from the depression on. the iimeT suta oi *0w?. Iq^x^ 
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between the inner cuneiform bone and the great toe, 
to the posterior edge of the tuberosity of the fifth 
metatarsal bone, indicates the course of an incision, 
such as would expose the tarso-metatarsal articulation. 

Again, the tubercle of the scaphoid on the inner 
side, and a point midway between the outer malleolus, 
and the tuberosity of the fifth metatarsal bone, which 
is the situation of the articulation between the cuboid 
and os calcis, indicates a line of incision which would 
open the medio-tarsal joint. 

Topography. — First, the integument, and subcu- 
taneous cellular tissue, which contains the dorsal 
venous arch, the terminal inosculation of the internal 
and external saphena, and the musculo-cutaneous 
nerves, beneath which is the dorsal aponeurosis of the 
foot, and from within outwards the tendons of the 
tibialis posticus, tibialis anticus, extensor proprius 
pollicis, extensor communis digitorum, peroneus tertius, 
and peroneus brevis, and in a plane beneath them the 
■ extensor brevis digitorum ; externally, the dorsalis 
pedis vessels and anterior tibial nerve, the tarsal and 
metatarsal branches of the anterior tibial artery and 
external branch of the anterior tibial nerve, which 
latter lie beneath the lesser extensor muscle. All 
these structures lie close upon the tarsus and meta- 
tarsus, and between the metatarsal bones the dorsal 
interossei are seen bulging through. 

The dorsalis pedis artery is the continuation of 
the anterior tibial, and passes forwards on the tibial 
.side of the foot to the inner interosseous space, 
where it divides into the dorsalis hallucis and the 
perforating vessels which enter the sole between the 
heads of the first dorsal interosseous muscle. It is in 
relation in front with the integument and fascia, and 
inner tendon of the extensor brevis digitorum ; in- 
ternally with the extensor proprius pollicis ; externally 
with the extensor longus digitorum and anterior tibial 
nerve ; posteriorly with t\\e asta&^olm, ^^vhoid, inner 
cuneiform, and with the Wgamente &\\&c\\^ to ^e^. 
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Ligature of dorsalis pedis artery. — The course of 
this vessel is indicated by a line drawn from the 
«uddle of the inter-malleolar space to the first inter- 
osseous space. It is superficial, but is bound down by 
a very dense aponeurosis, which must be divided 
cautiously to avoid injuring the artery beneath. An 
incision is to be made over the instep along the outer 
border of the extensor proprius pollicis, when the 
vessel will be found lying in a triangular interspace 
formed by the outer border of the extensor proprius 
pollicis internally, by the inner tendon of the extensor 
brevis externally, and by the fleshy fibres of the 
extensor brevis digitorum, posteriorly. The nerve lies 
to its outer side. 

PLANTAR REGION. 

Topography. — Beneath the integument, which is very 
thick and strong, the first tissue met with is a dense 
layer of fat, in which are three bursse, one beneath the 
os calcis, and two beneath the heads of the first and 
fifth metatarsal bones. Ramifying in the fat are some 
cutaneous branches of the cutaneous nerves of the 
foot, some perforating branches of the plantar vessels, 
and a great number of lymphatics. The next layer is 
formed by the plantar fascia, consisting of three 
portions, of which the central is the strongest, sending 
lown processes which enclose the several muscles, 
separating the middle from the external and plantar 
internal groups. This fascia divides opposite the 
niddle of the metatarsus into five processes, each one 
)f which again divides opposite the metatarso-phalan- 
yeaT joint into two slips, which by their deep attach- 
nents form arches for the passage of the flexor tendons 
:o the toes ; and the interspaces allow of the digital 
vessels and nerves, the tendons of the lumbricales and 
interossei becoming superficial. The mutual relations 
of the structures forming the sole of the foot can be 
conveniently referred to the partitions t\v.wa toroa&.'Vs^ 
the plantar fascia. 
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In the inner compartment, internally and posteriorly, 
lie the fleshy fibres of the abductor pollicis, the tendons 
uf the flexor longus digitorum and flexor longus polli- 
cis, the latter crossing and becoming internal ant*- 
riorly, the posterior tibial vessels and nerves becoming 
plantar, flexor brevis pollicis, the vessels and nerves of 
the great toe and inner side of the foot. 

In the outer romporiinrul lie the abductor minimi 
digit i and the flexor brevis minimi digiti. 




, .. _ Tpaeels and nerve: 
i, t-f-miuii of peronous longus; i, flexor brevis digitorum;!, 
rioior longus digitorum; ti, [ilimlnr fiLscia; 7, fli-ior loDgn* 
pollicis : 8, 10, abductor pollicis ; 9, internal plantar vessels ami 
nerve; 1 1 , peronfus tertiuB ; l'2,onboid; 13, dorsal aponeuB>ii; 
14, eiternal cuneiform; 15, midillc cuneiform; 16, dorsalis pedii 
vc!«sd« iiiid niTvc ; 17, ra'.prior longus pollicia; 18, interul 
i-UTiuii'oni: ; IB, i,i 1 .-: -j.1 :a iinticus. 

T/ie middle compartment, which is by far the most 
important from its contents and size, is bounded by the 
plantar fascia below, laterally by the septa between 
the outer and inner compartments, and its roof is 
formed by the under surfaces of the bones forming 
the arch of the foot ; it communicates posteriorly with 
the region of the leg by tbbaiw of the sheaths for the 
tendons and vessels jyasssm" \><snas$fc "Oml vmjm 
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malleolus. Beneath the middle fasciculus of the 
plantar fascia, lie the flexor brevis digitorum, the 
plantar vessels and nerves, the flexor aceessorius, the 
tendons of the flexor longus digitojnm, with which are 
associated the lumbricales, and flexor longus pollicis 
internally. Beneath these muscles lie posteriorly the 
tarsal bones and their ligaments ; anteriorly, the ad- 
ductor pollicis, the heads of the metacarpal bones and 
the ligaments uniting them, the tranaversus pedis, the 
plantar arch and external plantar nerve and their 
interosscal branches, the bodies of the metacarpal 




Fig. 73.— Longitudinal Section of Foot. (One-thirf.) 
1, flexor longus polliria ; 2, flexor Vc.is pi illicit; 3, lumbrienlis ; 
4, flexor brevis digitorum; 6, internal plantar nerve ; 6, flexor 
communis; 7, acceaaoriua; 8, external plantar vessels and 
nerve; 8, adductor minimi digiti; 10, os cnlcis; 11, extensor 
proprius pollicis; 12, internal cuneiform; 13, scaphoid; 14, 
astrsftalus; lo, posterior tibial vessels and nerve; 16, tendo- 
Achillifl. 

bones, between which lie the plantar interossei, and 
lying deeply in the tarsus the tendon of the peroneus 

Club-foot (talipes.) — The various defovmitisa <A. 'Cos. 
foot, occurring at the tibio-tarsa\ ot meiWtetsA %^Cv 
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dilations, which, are within the operative interference 
known as tenotomy, are — talipes equinus, in which the 
heel is raised so that the individual walks on the ball 
of the foot, in which case the tendo-Achillis requires 
division ; talipes varus, or more precisely talipes 
equino-varus, where the heel is raised, the foot turned 
inwards for about the anterior two-thirds — this inver- 
sion taking place at the astragalo-scaphoid and calcaneo- 
cuboid articulations, its dorsal aspect outwards, and 
the inner edge drawn up; the tendons requiring 
division being — the tendo- A chillis, and the tendons of 
the tibialis posticus, anticus, and flexor longus digi- 
torum ; talipes valgus, where the inner ankle is towards 
the ground and the outer edge of the foot turned up ; 
the tendons to be divided are — the peronei, and the 
extensor longus digitorum, and the plantar fascia; 
talipes calcaneus, where the patient walks on the heel 
— a case requiring division of the tendons of the 
tibialis anticus, extensor communis digitorum, extensor 
proprius pollicis, and peroneus tertius. There are 
several intermediate forms; and talipes equinus and 
varus are usually associated, on account of the extensor 
and peronei muscles being supplied by the anterior 
tibial and musculo-cutaneous nerve. Talipes calcaneus 
and valgus are generally associated. 

The tibialis posticus tendon can be divided by 
tenotomy, either above or below the ankle. The point 
selected above the ankle is on the posterior margin of 
the tibia about an inch or so above the malleolus, where 
it lies in the groove in its own sheath and in contact 
with the bone ; eversion of the foot raises the tendon 
beloio the ankle, at its insertion into the scaphoid. The 
point is just above the astragalo-scaphoid articulation, 
which is immediately behind the first tuberosity met 
with in passing the finger along the inner side of the 
foot, starting at the malleolus. The tibialis anticus 
not being so confined as the preceding can be more* 
readily put on the stretch, as it passes over the lower 
end of the tibia in the \imeraios\i aom^w^, <& th* 
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annular ligament. It may be also divided at its inser- 
tion into the inner cuneiform bone, the position of 
which attachment may be ascertained by passing the 
finger along the inner surface of the foot, when it is 
just in front of the articulation of the scaphoid with 
the inner cuneiform. 

In performing the tarso-metutavml disarticulation, 
known as Hey's or Liafranc's, the line of the joints 
may be exposed, in the first place, by starting from 
the outer surface of the foot at a point immediately 
behind the tuberosity of the fifth metatarsal bone to a 




— Diagram of the Lints of Ii 



point which may be indicated in one of the following 
ways: — (1) If a transverse line be drawn across the 
foot from the tuberosity of the fifth metatarsal bone, 
it falls on the inside of the foot, two-thirds of an inch 
Miind the required spot; (2) in following the inner 
edge of the foot from behind forwards, an inch in 
front of the malleolus is the projection of the eeaohoid-, 
the joint between tile great toe on.4 ftvs \shs«& Sr w.* 



296 SURGICAL ANATOMY , 

incli in front of this. The articulation of the fast 
metatarsal bone with the inner cuneiform is oblique 
from within outwards, and about a quarter of an 
inch in front of the third. The line of the joint 
is rendered irregular by the jutting into the tarsal of 
the second metacarpal bono, which is wedged in 
between the inner and outer cuneiform bones, its line 
of articulation lying about half an inch, behind the 
anterior artienlar surface of the inner cuneiform, and 
about a quarter of an inch behind the anterior articular 
surface of the outer cuneiform bone. The joint of 




h the Posterior Astragalo- 
m. (One-half.) 

1, poroneus brevis; 2, peioDCua longtis; 3, abductor minimi 
digiti; 4, plantar fascia; 5. fleior atcesBorius ; 6, abductor 
polhcia; 7, flexor iongiis digitorum. 

the third with the internal cuneiform is almost trans- 
verse ; that of the fourth is curved ; and that of the 
fifth with the cuboid is doubly oblique. After dis- 
articulation, the posterior flap should extend as far 
as the web of the toes. 

Structure* divided in lie//',-* (imputation. — In the 
<mte.r!or flap, the integument beginning from the 
outer side, the dorsal veins of the foot, the internal 
and external divisions of the musculocutaneous nerve, 
tlw internal and external cw\n.\\ew\% nwtve&jVfcia dorsal 



OF THE FOOT. 297 

m 

aponeurosis, extensor brevis digitorum, tendon of pero- 
melia brevis, tendon of extensor communis digitorum, 
dorsalis pedis vessels and accompanying nerve, tendons 
of extensor proprius pollicis and tibialis anticus, dorsal 
ligaments, and the articulation. 

In the posterior flap, plantar ligaments, tendon of 
peroneus longus, external and internal plantar vessels 
and nerves, interossei, the flexor brevis, abductor and 
adductor pollicis, transversus pedis, tendons of long 
and short flexors of toes, and flexor longus pollicis 
tendon, digital vessels and nerves, plantar fascia and 
integument. 

Choparfs amputation, or the medio-tarsal, consists 
of opening the articulation by a semilunar incision, 
extending between the joint behind the tubercle of the 
scaphoid internally and a point midway between the 
external malleolus and the tuberosity of the fifth 
metatarsal bone; externally, the lower flap is to be 
brought well up to the web of the toes. 

It is important to remember that the direction of 
the articulating surface is changed in flexion or ex- 
tension : in flexion the astragalus and calcis are in 
the same line, in extension the calcis is at least a 
quarter of an inch in front ; the head of the astragalus 
presents a large globular surface, whilst the anterior 
articulating surface of the calcis is concave. 

The following directions for finding the articulation 
with readiness are useful. To find its internal side, 
follow the inner edge of the foot with the finger ; the 
first tuberosity met with is the scaphoid ; the joint is 
immediately behind it. For the external side, pass the 
finger along the outer edge of the foot from the external 
malleolus ; the articulation is immediately in front of 
the first tuberosity met with, which belongs to the 
os calcis. To complete the line of the articulation 
extend the foot and abduct it ; then, applying the 
finger on the union of the external with the middle 
tliird of the intermalleolar space, the first eminent, 
met with in proceeding forwards \s> \tafc \\r»&. ^ 
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lie astragalus ; immediately iu front of this is the 

rticuliition. 
Sni'-ti'ri-K iliciili-d in Cliopart'a amputation.— Com- 

tirncing frmn the inner Bide, tlie anterior flap, that is, 
the jwidt of disarticulation, will contain integu- 
ment, saphena vein, anJ 
musculo-cutaneous nerve, 
iinterior annular ligament, 
tendon of tibialis antieus, 
extensor proprius poUictf. 
anterior tibial nerve anil 
vessels, tendons of com- 
mon extensor and pero- 
ncus tertius, extensor 
brevis digitonim, peio- 
neus brevis and anterior 
ligaments of the articu- 
lation ; the posterior flau 
should contain the pos- 
terior ligaments of the 
articulation, the tendon 
of the tibialis posticus, 
flexor longus digitorum 
and flexor longus pollicis. 
some branches of the 
internal plantar nem 
and vessels, the abductor 
pollicis, the flexor acccs- 
sorius, the tendon of the 
peroneus longus. the alh 
duutor minimum digili, 
the flexor brevis digito- 
irve and vessels, and the 




\, line of Cliopnrt; h, line of 
Hey: c, tubercle of flftli metii- 
tnrenl; It, tubertile of senphoid. 



ram, the external plantar r 
integument of the sole. 

Synovial memhranea of the farm/* and mefafarxii*. — 
There are four synovial membranes iu the articulations 
nf the tarsus — namely, one for the posterior calcaneo- 
astmgaloid articulation, a second for the anterior 
eafcineo-astragnloid an4 astra^o-w^wA, a. third for 
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tlie calcaneocuboid, and a fourth for the surfaces of the 
cuneiform with the scaphoid, the cuneiform with each 
other, the external cuneiform with the cuboid, and the 
middle and outer cuneiform with the second and third 
metatarsal bones. Between the internal cuneiform and 
the base of the metatarsal bone of the great toe there 
is a single synovial membrane, and there is another com- 
mon to the anterior surface of the cuboid, and the bases 
of the fourth and fifth metatarsal bones. 

The arteries of the sole of the foot are the internal 
and 'external plantar ; the internal commences at about 
the centre of the inner aspect of the os calcis, and 
courses forwards between the muscles of the inner 
and middle groups, anastomosing witli the malleolar 
and dorsalis pedis. The external is much larger, and 
forms the plantar arch. Commencing at the same spot 
as the internal, it passes obliquely forwards and out- 
wards, lying at first between the os calcis and ab- 
ductor pollicis, and then between the flexor acces- 
sorius and flexor brevis, and forming a curve, the con- 
vexity of which is forwards, it joins, at the interval 
between the first and second metatarsal bones, the per- 
forating branch of the dorsalis pedis, thus completing 
the plantar arch. Its branches are muscular, perforating, 
which inosculate with those of the metatarsal artery, 
and digital, which supply the three outer toes and half 
the second. 

The nerves are the internal and external plantar 
branches of the posterior tibial, of which the internal 
is considerably the larger. 

Toes. — The description already given of the fingers 
will in almost every particular suffice for that of the 
toes. 
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)MEN, regions of, 176 




,, tapping the, 180 




Abdominal parietes, 179 




>» 


ring, external, 181, 183 
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„ internal, 186 
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viscera, relation of, to surface, 


176 


Abscess 


i, abdominal parietes, of, 179 
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antrum, in, 42 
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axillary, 136 
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cervical, 67, 68 
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face, in, 18 
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groin, in, 191 
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iliac, 206 
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ischio -rectal, 221 
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lumbar, 204 
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mammary, 113 
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mastoid cells, in, 7 
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mediastinal, 117 
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nasal, 36 
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orbital, 28 
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palmar, 170 
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parotid, 51 
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pelvic, 206, 207 
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pericecal, 196 
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perineal, 216, 221 
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perinephritic, 196, 199 
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popliteal, 271 
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prevertebral, 68 
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prostatic, 236 




>< 


psoas, 207 
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retro -pharyngeal, 68 
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sacro-iliac, 208* 
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thecal, 173 
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tongue, of, 56 
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Auditory meatus, inspection of, 13 
Auriculo -ventricular opening, right, 107 

left, 108 
Auscultation of chest, 1 05 
Axilla, region of, 131 
Axillary artery, 132, 137 

„ „ ligature of, 139 



BASE of skull, fractures of, 12, 13 
Bend of elbow, 148, 149 
Bladder, female. 236 
,, male, 234 
„ of child, 225 
Brachial region, 141 
„ artery, 144 

„ ,, ligature of, above bend of elbow, 145 

>* „ „ at „ „ 150 

Bronchi, 79, 119 
Bulb of urethra, 228, 230 

,, >, artery to. 225 

Bursa beneath deltoid, 124 
„ ,, latissimus, 125 

,, ,, scapula, 125 

,, ,, gluteus maximus, 247 

,, patella?, 267 
„ popliteal, 268 



pALLISENS operation, 203 
\J Canal, crural, 192 

inguinal, 186 
nasal, 24, 25 
obturator, 249 
Canaliculi, 24 

Capsular ligament of hip, 254 
Capsule of knee, 272 

„ shoulder, 126 
Caries of vertebrae, 117 
Carotid region, 82, 86 
„ common, 86, 87 
,, „ ligature of, 90, 91 

,, external, 88 
,, „ ligature of, 92 

„ internal, 89 
„ tubercle, 91 
Carpus, 160 
Castration, 214 
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Catheterism of male urethra, 230 

„ female urethra, 230 

,, Eustachian tube, 41 

., nasal duct, 37 

Cephalpematoma, 3 
Cervical region, 61 
„ fa scire, 63 
Chopart's amputation, 297 
Chassaignac's tubercle, 91 
Chest, tapping the, 110 
Circumflex branch of axillary artery, 138 
„ „ of femoral artery, 245 

Clavicle, fracture of, 121, 122 
Club foot, 293 
Collateral circulation after ligature of axillary, 141 



11 
11 


11 
11 


carotid, common, 92 
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11 


,, external, 92 


11 


»» 


femoral, 246 


>' 


'» 


illiac, common, 198 


11 


,* 


„ external, 199 


11 


11 


innominata, 100 


11 


»» 


subclavian, 98 



Colles's fracture, 164 

Colon, 200 

Colotomy, 203 

Condyles of femur, 272, 273 

„ humerus, 147, 154 

Congenital hernia, 188 

„ hydrocele, 188 

Conjoined tendon, 184 
Conjunctiva, 21 
Contre-coup, 12 

Convolutions of cerebrum, relations of to cranium, 9, 10, 11 
Coracoid process, 124, 127 
Coronoid process, 159 
Cord, spermatic, 210 
„ umbilical, 180 
Coverings of herniae, 188, 193 

„ . of testis, 214 
Cranium, 1 

„ fractures of. 12, 13 
Cremaster muscle, 209 
Crural arch, 183 
„ „ deep, 193 
„ canal, 192 
„ hernia, 193 
„ region, 190 
,, ring, 193 
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DARTOS, 209 
Deep palmar arch, 171 
Diaphragm, region of, 113 
Digital arteries of foot, 299 

,, „ hand, 174 

Diploe, 7, 13 

Direct inguinal hernia, 188 
Dislocation of ankle, 287 
„ carpus, 164 

„ femur, 256 

humerus, 127 
lower jaw, 55 
patella, 272 



it 

„ thumb, 175 

„ ulna, 154 



vertebrae, 102 
Dorsal region, injuries to cord in, 1 17 
Dorsalis pedis artery, 290 
Dorsum of foot, 289 

„ hand, 162, 174 

Dura mater, 9, 15 



EAR. external, 13 
Ecchymo8is of conjunctiva, 13 
„ orbitar, 13 

„ subconjunctival, 28 

Elbow, amputation at, 152 
„ bend of, 148 
„ dislocation of, 159 
„ excision of, 151 
„ joint, 153 
„ region of, 147 
Empyema, 110 
Epididymis, 214 
Epigastric artery, deep* 179, 190 

„ „ irregularities of, 194 

„ „ superficial, 183 

Epiphora, 26 
Epiphyses of femur, 273, 277 

„ humerus, 128, 146 v 148 

„ radius, 154, 159 

„ tibia, 277 

Eustachian tube, 16 
Excision {vide special subjects) 
Extravasation of urine, 209 
Eyeball, 28 

„ extirpation of, 31 
fyelids, 20 
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FACE, region of, 15 
Facial artery, 1 6 
Fascia, anal, 221 
., axillary, 135 
bicipital, 149 
brachial, 142 
cervical, 63 
„ cibriform, 191 
em-cranial, 2 
„ iliaca, 195 
„ iiifundibuliform, 184 
,, intercolumnar, 184 
„ lata, 183, 242, 261 
„ lumbar, 203 
,, obturator, 249 
„ palmar, 168 
„ pelvic, 232 
„ perineal, male, 216 
„ „ female, 231 

„ pharyngeal, 60 
„ plantar, 291 
,, popliteal, 268 
„ recto- vesical, 233 
,, temporal, 5 
„ transversalis, 179, 180 
Fauces, 46 

Femoral artery, common, 243 
„ „ superficial, 244 

„ „ ligature o\ 246 

in Hunter's esnal, 261 
„ ligature in, 264 
region, superior, 241 
„ „ middle, 266 

Femur, dislocation of, 256 

„ excision of head of, 259 
„ fractures of, 255, 265 
Fibula, fractures of, 282 
Fingers, amputation of, 174 

f , region of, 173 
Fissure of anus, 219 

,, palate, 47, 49 
Fistula in ano, 221 
„ lachrymal, 26 
„ salivary, 61 
,, urinary, 236 
Fonfcanelles, 12 
Foot, amputations of, 295 

disarticulations of, 2$9, 3,9o 
excision of bones of, 2Hfc, !&§ 
„ region of, 289 
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Forearm, region of, 154 
Fossa, ischio-rectal, 221 

„ nasal, 33 

„ navicular, 227 
Fracture (vide the several bones) 
Fraenum linguae, 57 
Frontal sinuses, 41 



GUMBERNAT'S ligament, 183 
T Glands, axillary, 133, 139 
Cowper's, 228 
inguinal, 183 
lachrymal, 22 
mammary, 112 
parotid, 49, 50 
popliteal, 269 
prostate, 235 
submaxillary, 69 
thymus, 77 
thyroid, 74 

Glaus penis, 226 

Glenoid cavity, 127 

Glottis (vide Trachea) 

Gluteal region, 246 

„ artery, ligature of, 247 

Groin (vide Inguinal Region) 



HEMATOCELE, 213 
Hsemorrhoidal arteries, 221 
„ veins, 220 

Hand, region of, 166 
Hard palate, 44 
Harelip, 44 
Heart. 107 

Hernia, congenital, 188 
„ diaphragmatic, 114 
„ inguinal, 186 
„ direct, 188 
„ femoral, 193 
„ oblique, 186, 188 
,, obturator, 249 
„ sciatic, 248 
„ umbilical, 180 
Hip-joint, amputation at, 259 
,, dislocation at, 256 
„ excision of, 259 

„ region of, 249 
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Humerus, dislocation of, 127 

„ excision of bead of, 1 30 

„ fractures of, 12b 

Hydrocele, 212 

„ congenital, 188 

Hyoid region, 68 



TLIAC abscess, 2*06 
„ fossa. 195 
„ artery, common, 196 
„ „ „ ligature of, 197 

„ „ external, 198 

,, „ ,, ligature of, 198 

Ilio-femoral triangle, 252 
Infantile hernia, 189 
Inguinal canal, 186 

„ region, 181 
Innominata, 99 

„ ligature of, 100 

Inspiration, diaphragm in, 114 
„ lung in, 110 

„ subclavian triangle during, 94 
Intercostal artery, 110 
muscles, 110 
spaces, 110 
Internal abdominal ring, 186 
„ carotid artery, 89 
„ mammary artery ,111 
„ maxillary artery, 53 
Introduction of aural speculum, 14 
„ catheter, male, 230 

„ ,, female, 230 

„ probe into canaliculus, 25 

,, „ Eustachian tube, 4 1 

„ „ nasal duct, 25 

oesophagus tube, 80 
rectum bougie, 239 
Ischio-rectal fossa, 221 
Isthmus of fauces. 46 
„ of thyroid, 74 
Jaws (vide Maxillae) 










KIDNEY (vide Abdomen, region of) 
Knee, excision of, 276 
>, joint, 271 
region of, 266, 271 
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r ACHRYMAL apparatus, 22 
U „ gland 22, 

,, sac, 24 

„ introduction of probe, 25 

jaryngotomy, 77 
jarynx, 72 
jeg, region of, 277 
jigament, annular, of ankle, 287 
„ „ wrist, 161 

Gimbernat's, 183 
Hey's, 191 
Poupart's, 183 
iigature of artery — anterior tibial, 280 

axillary, 139, HO 
,, brachial, 145 
„ carotid, common, 90, 91 
„ „ external, 88, 92 

,, „ ,, internal, 89 

,, „ dorsalis pedis, 291 

,, „ femoral, 245, 264 

„ ,, iliac, external, 198 

,, ,, innominata, 99 

„ lingual, 71 
„ mammary, internal, 1 1 
„ popliteal, 271 
,, „ posterior tibial, 281 

,, „ racial, 157 

,, ,, subclavian, 98 

,, „ ulnar, 158 

Lingual region, 55 

artery, 57, 71 
Lithotomy in child, 225 
,, female, 231 

,, male, 222 

Lithotrity, 231 
Lumbar region, 199 
„ colotomy, 203 
„ fascia, 203 
Lungs, 106, 107 
Lymphatic glands (vide each region) 



MALLEOLUS, inner, 285 
outer, 284 
Mamma, 112 

,, excision of, 113 
Mammary artery, internal, 111 

„ region, 112 
Mastoid process, 7 
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Maxilla, superior, 42 

„ excision of, 44 

„ inferior, 53 
Maxillary artery, internal, 53 
Meatuses of nose, 36 
Mediastina, 118 
Membrana tympani, 14 
Meningeal artery (middle), 6, 9 
Metacarpal bone of thumb, 169 

„ „ „ amputation of, 169 

Metacarpus, 169, 170 



VTAPE, region of, 101 
il Nares, anterior, 34, 37 
„ posterior, 34, 3S 
Nasal fossae, 33 
Naso-pharyngeal region, 58 
Neck, region of, 61 

„ fasciae of, 63, 64, 65, 66 
Nerves {nee several regions) 
Nose, region of, 34 

,, sinuses of, 33 
Nostrils, syringing, 40 
Nutrient arteries of humerus, 146 
„ tibia, 281 



OBLIQUE inguinal hernia, 186, 188 
Obturator artery, 248 
„ canal, 249 
„ hernia, 249 
„ region, 248 
Occipital region, 81 
Occipito-frontal region, 1 
Oesophagus, 79 
(Esophagotomy, 80 
Olecranon, 154 
Orbital aponeuroses, 27 
,, region, external, 19 
„ „ internal, 27 



PALATE, region of, 45 
„ cleft, 46 

Palm, 166 

Palmar arches, 167, 170,111 
„ „ wounds of, 112. 
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Paracentesis thoracis, 110 

„ abdominis, 180 

Paralysis of diaphragm, 115 

,, „ „ cervical region, 102 

„ after injury in dorsal region, 117 

,, of third nerve, 30 

„ of fourth nerve, 30 

,, of sixth nerve, 30 
Parotid gland, duct of, 19 

„ „ facial part of, 18 

„ „ relations of, 50 

„ region, 49 
Parts beneath deltoid, 123, 124 

,, gluteus maximus, 247 

,, pectoralis major, 135 

„ mylo-hyoid, 70 

„ sterno-mastoid, 84 

Patella, dislocation of, 272 

,, fracture of, 275 
Pelvis, region of, 208 
Perineal abscess, 221 

„ region, 209, 215 
Penis, 226 
Pericranium, 3 

Peroneal region (vide Leg, region of) 
Phalanges of fingers, 173, 174 

„ toes, 299 

Pharynx, 57 
Piles, 220 

Plantar region, 291 
„ fascia, 291 
Popliteal artery, 269 

„ space, 268 
Pott's fracture, 282 
Pouch, recto -vesical, 233 
Prostate gland, 235 
Psoas muscle, 200, 202 
Pterygoid region, 52 
Pudic artery, 218 
Pulmonary orifice, 108 
Puncta lachrymalia, 24 
Puncture of bladder above pubes, 222, 235 

„ „ per rectum, 222, 236 



T>ADIAL artery, 157, 171 

It Radius, 159, 164 

Jtecti muscles of eye, 22, 30, 31 
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11 


11 


11 


11 


11 



Rectum, 219, 220, 238 

Relations of bony prominences at elbow, 154. 

at hip, 251 
at knee, 266 
at shoulder,. l!2D> 
at wrist, 160 
of cerebrum to cranium, 9 
Relations of viscera to abdominal walls, 1 7$ 

„ thoracic walls, 106, 107, 108 

Rima glottidis (vide Larynx) 
Ribs, 110 

,, fracture of, 110 
Ring", external abdominal, 183 
„ internal ,, 186 

,, crural, 193 
Rolando, fissure of, 9 
Round ligament of hip, 255 



>> 



n 



ii 



ii 



»' 



CJAC of hernia {vide Hernia) 
O ,, lachrymal, 24 
Sacro-iliac disease, 207 
Scapular region, 124 
Scarpa's triangle, 242 
Sclerotic, 22, 28 
Scrotum, 209 
Sections of — 

abdomen 

ankle 

arm, fore 
„ upper 

elbow- joint 

foot 

hip- joint 

intercostal spaces 

knee-joint 

meatus of ear 

metacarpus 

neck 

pelvis, male 
,, female 

shoulder- joint 

spermatic cord 

tarsus 

thigh 

wrist 
Septum crurale, 193 
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Sheath of axillary vessels, 13d 

„ carotid, 65 

„ femoral vessels, 192 

„ crural, 192 

„ of rectus muscle, 179 
Shoulder, region of, 120 

„ joint, 126 
Sinus, lateral, 7, 15 

„ of nose, 41 
Skull, fractures of, 12, 13 

„ tables of, 8, 9 
Sole, region of, 291 
Spermatic artery, 210 

„ vein, 210 
Sphincter ani, 219 
Spina bifida, 103 
Spinal cord, injuries of, 102, 117 
Spine, 102, 115, 200 
Staphyloraphy, 47 
Sternal region, 108 
Sterno-clavicular joint, 108 
Sterno-mastoid region, 81 
Sternum, 108 
Stomach, 176 
Strabismus, 31 
Structures divided in amputation of ankle-joint, 280 
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elbow-joint, 152, 153 
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forearm, 158 
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leg, 283 
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medio -tarsal, 298 
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shoulder-joint, 130 
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cleft palate, 46, 47 


It 


it 


cutting 


down on cranium in occipito- 
frontal region, 5 


it 


♦» 


>» 


temporo- parietal, 7 


tt 


>> 


excision 


of elbow, 152, 153 


tt 


• 

»* 


»» 


head of femur, 259 


j» 


» 


it 


head of humerus, 131 


j» 


»» 


tt 


knee-joint, 277 
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Structures divided in the operation for harelip, 18, 44 

„ „ „ „ herniotomy, 190 

„ „ „ „ laryngotomy, 77 

,, „ „ „ strabismus, 31 

„ „ „ „ tracheotomy, 77, 78, 79 

Structures in contact with ankle-joint, 285 

„ „ elbow- „ 152, 153 

„ „ hip- „ 249 

„ „ knee- „ 274 

„ „ shoulder- joint, 126 

„ „ wrist- ,, 161, 162 ♦ 

Subclavian artery, 97, 98 

„ „ compression of, 95 

„ „ ligature of t 98 

„ region, 93, 94, 95, 96J 



Submaxillary region, 68 

„ gland, 69 

Surface markings (vide the Topography of the several regions), 
Sutures of skull, 1 1 
Synovial membranes of foot, 298 

wrist and palm, 164, 169 



»» »> 



TABLES of skull, 7, 8 
Tarsus, 289 

„ amputations through, 295, 296, 297, 298 
Tarsal cartilages, 21 
Temporal artery, 4, 6 
„ bone, 13 
„ nerves, 4 
„ vein, 4 
Temporo-parietal region, 5 

♦, maxillary articulation, 54 
Tendo-Achillis, 280 
Tenotomy of sterno-mastoid, 93 
„ hamstrings, 268 

„ for club-foot, 294 
Teno-synovitis, 157 
Testicle, 213 
Thecal abscess, 173 
Thoracica suprema artery, 138 
„ acromialis, 138 
„ alar, 138 
„ long, 138 
Thorai, 104 

„ relations of structures in ro^enst wpe>rt,ure of, 1 05 
„ relations of contents to ^waJla oi, \^, W , "V&* 
„ cavity of, 118 
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»♦ 



lorax, walls of, 108 

lymus gland, remains of, 77 

lyroid body, 80 

artery, superior, 75 
„ inferior, 75 
veins, inferior, 75 
lymoidea ima artery, 78 
lyrotomy, 76 
bial region, 278 

anterior, artery, 279 
posterior, artery, 280, 281 
>es, 299 
mgue, 55 • 
mail, region of, 47 
„ excision of, 48, 49 
,, abscess of, 48 
>po#raphy of abdomen, 176 
,, axilla, 133 

bend of elbow, 148 
brachial region, 142 
carotid region, 82 
clavicular, 121 
cranial region, 1,2, 5 
crural region, 190 
epicranial, 2, 5 
face, 15 

femoral region, 241, 261 
forearm, 155 
gluteal region, 246 
infra-hyoid region, 72 
inguinal region, 182 

leg, 277 

lingual region, 55 

lumbar region, 199 

malleolar region, 283 

nape of neck, 101 

nasal region, 31 

orbit, 19 

occipito-frontal region, 2 

palm, 167 

parotid region, 49 

pharyngeal region, 57 

plantar region, 291 

popliteal space, 268 

ptery go-maxillary region, 52 

perineum, 216, 220 

scapular, 124 

sternal region, 108 

subclavian region, 95 i 
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Topography of submaxillary region, 69 

„ superior maxillary region, 42 

„ temporoparietal region, 5 

„ wrist, 161, 162 

Trachea, 76 

Tracheotomy, 77, 78, 79 

Transversalis fascia, 179, 184 

Transyersus perinei artery, 217 
„ „ muscle, 217 

Trephining, 8, 9 

Triangles of neck (vide Region of Neck) 

Triangular ligament of urethra, 218 

Tunica vaginalis testis, 211 

Tympanum, 14,15 



TTLNAR, fractures of, 159 

U „ artery in fore-arm, 157 

„ „ at wrist, 163 

Umbilicus, 180 

Ureter (vide Cavity of Abdomen) 
Urethra, male, 227 

„ female, 230 
Urine, extravasation of, 209 



YALVES of heart, positions of, 107, 10$ 
Varicocele, 210 
Varicose aneurism, 150 
Vas deferens, 210 
Venesection, 150 
Vein, basilic, 142 
„ cephalic, 142 
„ diploic, 7 

jugular, external, 63 

„ internal, 88, 90 
median, cephalic, 148 



„ „ basilic, 148 

„ pneparata, 4 
„ saphena, internal, 261 
„ subclavian, pulsation in, 94 
Vertebrae, cervical, 102, 103 
„ dorsal, 116 
„ lumbar, 199 
Vertebral aponeurosis, 64 
„ artery, 86 
Vesicula, seminales, 235 
Viscera, abdominal, 176 
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Viscera, pelvic, 232 

„ thoracic, 105, 118 
Vulva, 232 



WRIST, region of, 160 
Wryneck, 93 
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Anatomy in University College. 

In 12 Parts, Imp, Ito, 7*. 6d, each. 

The Object of the AtJTHOB is : — 

1 . To supply a full illustration of the Anatomy of the Human 
Body in a form sufficiently portable to be easy of 
reference. 

*2. By illustrating Dissections not usually seen in the dissect- 
ing-room, to enable the student to understand the mutual 
relations of parts. 

3. By making the Dissections follow one after another, to 
render him some assistance in working out for himself the 
steps by which particular organs and regions may be 
exposed. 

The work will consist of twelve parts (ten of which have 
already appeared), each containing Four Coloured Plates 
(several Figures). They illustrate Dissections of the 
Head and Neck (excluding the brain), the Upper and 
Lower Limbs, and the. Thorax and Abdomen from the 
front and from behind. 

The letterpress contains a description of the manner in which 
the Dissections were made, of the Structures ex posed > as 
well as references to their Medical and Surgical Anatomy. 

" The plates are very carefully executed, the text is well written, and 
will repay a careful perusal." — Dublin Medical Journal. 

" The text gives evidence of an extensive acquaintance with anatomical 
literature/' — Edinburgh Medical Journal. 

"The series of plates gives a very lucid and practical idea of this most 
difficult and important part of the human body." — Medical Times and 
Gazette. 

"The dissections are perfect, and the execution of the plates faultless, 
and will be appreciated by all who have attempted to dissect the most 

important anatomical regions here delineated The whole of these 

plates are of the same high order of merit as those which have preceded 
them. Indeed, they leave nothing to be desired as regards distinctness, 
colouring, and accuracy of detail. . . . Beautiful and rare dissections." 
— Student*' Journal. 
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BRAUNE'S ATLAS OF TOPOGRA- 
PHICAL, ANATOMY 

AFTER PLANE SECTIONS OF FROZEN BODIES. 

Translated by Edwabd Bellamy, F.R.C.S., Surgeon to, 
Lecturer on Anatomy and formerly Teacher of Operative 
Surgery in, Charing Cross Hospital. With 34 Plates and 
46 Woodcuts. 4to, 40s. 

The great success of Professor Braune's " Atlas " abroad 
has suggested the reproduction of the volume in English. 
The immense expense of reproducing such plates and the 
persistent dearth of material have, in all probability, been 
the cause why no original English work on topographical 
anatomy has as yet been placed within the reach of the 
generality of students. It is generally admitted that there 
is a want in this country of a good text book on applied 
anatomy — not a mere hand-book. By means of the sections 
found in this "Atlas" the exact position and the relations 
of the structures which must be divided or avoided in 
the course of an operation are indicated; and the track 
of a bullet or punctured wound suggested. At the same 
time, they afford an absolutely correct representation of the 
intimate relations of the viscera of the thorax and abdomen. 
Each plate is accompanied by descriptive text, adapted by 
the translator to the requirements of the English student. 

" Mr. Bellamy has been happily inspired in introducing 1 to the British 
pnrgeon and anatomist this most valuable atlas." — British Medical 
Journal. 

" It will speedily be found in the hands of every advanced anatomical 
student, and is absolutely indispensable to the anatomical teacher and 
to every surgeon, whether in military or civil practice." — Lancet. 

"A more complete book upon sectional anatomy could hardly be 
published."— Edinburgh Medical Journal. 

" The finest anatomical work that has been published in W* country 
for a long time." — Students* Journal. 
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RAMSBOTHAM.— The Principles and Practice 

of Obstetric MwhVine and Omg e ij . By Fraecis H. Ramsbotham , M.D., 
fuim e Ui Obstetric Physician to the London Hospital. Fifth Edition. 
Htnstrnted with 190 Plates, forming one thick haTHtaorne volume. 8vo, 



ROBERTS.— The Student's Guide to the Practice 

. of Midwifery. By D. Lloyd Roberts, MJX, F.B.C.P., Physician to 
St. Mary's Hospital, Manchester. 8econd Edition. With 96 Engrav- 
ings. Fcap. 8vo, 7s. 

SCHROEDER—A Manual of Midwifery ; includ- 
ing the Pathology of Pregnancy and the Puerperal State. By Karl 
Schboeder, M.D. , Prof essor of Midwifery in the University of Erlangen. 
Translated by Charles H. Carter, M.D. With Engravings. 8vo, 
12s. 8d. 

SWAYNE.- Obstetric Aphorisms for the Use of 

8tudents commencing Midwifery Practice. By Joseph G. 8watke, 
M.D., Lecturer on Midwifery at the Bristol School of Medicine. Sixth 
Edition. With Engravings. Fcap. 8vo, 3s. 6d. 
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MICROSCOPY. 

ARPENTER.— The Microscope and its Revela- 
tions. By William B. Carpenter, C.B., M.D., F.R.S., late Registrar 
to the University of London. Fifth Edition. "With more than 500 
Engravings. Crown 8*0, J5s. 

tARSH. — Section-Cutting : a Practical Guide 

to the Preparation and Mounting of Sections for the Microscope, special 
prominence being given to the subject of Animal Sections. By Dr. 
Sylvester Marsh. With Engravings. Fcap. 8vo, 2s. 6d. 

r ARTIN. — A Manual of Microscopic Mounting. 

By John H. Martin, Member of the Society of Public Analysts, &c. 
Second Edition. With several Plates and 144 Engravings. 8vo, 7s. 6d. 

?YTHE.— The Microscopist : a Manual of 

Microscopy and Compendium of the Microscopic Sciences, Micro- 
Mineralogy, Micro-Chemistry, Biology, # Histology, and Pathological 
Histology. By J. H. Wythe, A.M., M.D., Professor of Microscopy and 
Biology in the San Francisco Medical College. Third Edition. With 
205 Illustrations. Royal 8vo, 18s. 



OPHTHALMOLOGY. 
IGGENS.— Hints on Ophthalmic Out-Patient 

Practice. By Charles Hiooens, F.B.C.S., Ophthalmic Assistant-Sur- 
geon to, and Lecturer on Ophthalmology at, Guy's Hospital. Second 
Edition. Fcap. 8vo, Ss. 

ONES. — A Manual of the Principles and 

Practice of Ophthalmic Medicine and Surgery. By T. Wharton Jones, 
F.R.C.8., F.B.S., Ophthalmic Surgeon and Professor of Ophthalmology 
to University College Hospital. Third Edition. With 9 Coloured 
Plates and 173 Engravings. Fcap. Svo, 12s. 6d. 

r ACNAMARA. — A Manual of the Diseases of 

the Eye. By Charles Macnamara, F.B.C.S., Surgeon to Westminster 
Hospital. Third Edition. With 7 Coloured Plates and 52 Engravings. 
Fcap. 8vo, 12s. 6d. 
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OPHTHALMOLOGY — continued. 
NETTLESHIP.— The Student's Guide to Diseases 

of the Eye. By Edward Nkttlbship, F.E.C.S., Ophthalmic Surgeon 
to, and Lecturer on Ophthalmic Sur gery at, St. Thomas's Hospital. 
With 48 Engravings. Foap. 8vo, 7s. 6d. 

WELLS. —A Treatise on the Diseases of the 

Eye. By J. Soklbbbg Wells, F.R.C.8., Ophthalmic Surgeon to Sing's 
College Hospital, Professor of Ophthalmology at King's College. With 
Coloured Plates and Engravings. TfcM Edition. 8ro, Vs. 



PATHOLOGY. 

JONES AND SIEVEKING.—A Manual of Patho- 
logical Anatomy. By C. Haxdfikld Jonks, MB., F.R.S., Physician to 
8t Mary's Hospital, andEowAKD H. Sibykkikg, M.D., F.R.C.P., Physi- 
cian to St. Mary's Hospital. Second Edition. Edited by J. F. Paths, 
M.B., Assistant-Physician and Lecturer on General Pathology at St. 
Thomas's Hospital. With 196 Engravings. Crown 8vo, 18s. 

VIRCHOW. — Post- Mortem Examinations: a 

Description and Explanation of the Method of Performing them, 
with especial reference to Medico-Legal Practice. By Professor 
Rudolph Vircuow, Berlin Charite' Hospital. Fcap. 8vo, 8s. 6d. 

WILES AND MOXON— Lectures on Pathologi- 
cal Anatomy. By Samusl Wilks, M.D., F.R.8., Physician to, and 
Lecturer on Medicine at, Guy's Hospital; and Waltkb Moxon, M.D., 
F.R.C.P., Physician to, and Lecturer on Clinical Medicine at, Guy's 
Hospital. Second Edition. With 5 Steel Plates. 8vo, 18s. 



PSYCHOLOGY. 

BUOKNILL AND TUKE.—k Manual of Psycho- 

logical Medicine : containing the Lunacy Laws, Nosology, JEtiology, 
Statistics, Description, Diagnosis, Pathology, and Treatment of Insanity, 
with an Appendix of Cases. By John C. Bdcknill, M.D., F.B.8., 
and D. Hack Tuke, M.D., F.B.C.P. Fourth Edition, with 12 Plates 
(80 Figures). 8vo, 25s. 
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PHYSIOLOGY. 

ARPENTER.— Principles of Human Physio- 
logy. With 3 Steel Plates and 371 Engravings. By William B. 
Carpenter, C.B., M.D., F.R.S., late Begistrar to the University of 
London. Eighth Edition. Edited by Mr. Henry Power. 8vo, 81s. 6cL 

By the same A uthor. 

A Manual of Physiology. With upwards 

of 260 Illustrations'. Fifth Edition. Edited by P. H. Py*-Smith, 
M.D.,F.B.C.P. Crown 8vo. [In the press. 

s ALT0N. — A Treatise on Human Physiology : 

designed for the use of Students and Practitioners of Medicine. By 
John C. Daltox, M.D., Professor of Physiology and Hygiene in the 
College of Physicians and Surgeons, New York. Sixth Edition. With 
316 Engravings. Royal 8vo, 20s. 

REY.— The Histology and Histo-Chemistry of 

Man. A Treatise on the Elements of Composition and Structure of the 
Human Body. By Hbixrich Fret, Professor of Medicine in Zurich. 
Translated from the Fourth German Edition, by Arthur E. Barker, 
Assistant-Surgeon to the University College Hospital. With 608> 
Engravings. 8vo, 21s. 

UTHERFORD.— Outlines of Practical Histo- 

logy. By William Buthebford, M.D., F.R.S., Professor of the Insti- 
tutes of Medicine in the University of Edinburgh ; Examiner in 
Physiology in the University of London. Second Edition. With 63- 
Engravings. Crown 8vo (with additional leaves for Notes), 6s. 

ANDERSON.— Handbook for the Physiological 

Laboratory : containing an Bxposition of the fundamental facts of the 
Science, with explicit Directions for their demonstration. By J. Burdox 
Sanderson, M.D., F.R.S., Professor and Superintendent of the Brown 
Institution; E. Klein, M.D., F.R.S., Assistant-Professor in the Brown 
Institution ; Michael Foster, M.D., . F.R.S., Proolector of Physiology 
at Trinity College, Cambridge ; and T. Laudkr Brunton, M.D., F.R.S., 
Lecturer on Materia Medica at St. Bartholomew's Hospital Medical 
College. 2 Vols., with 123 Plates. 8vo, 24s. 
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SURGERY. 

BRYANT. — A Manual for the Practice of 

Surgery. By Thomas Bryant, F.R.C.S., Burgeon to, and Lecturer on 
Surgery at, Guy's Hospital. Third Edition. With 672 Engravings 
(nearly all original, many being coloured). 2 vols. Grown 8vo, 28s. 

BELLAMY.— The Student's Guide to Surgical 

Anatomy; a Text-Book for the Pass Examination. By Edward 
Bellamy, F.R:C.S., Surgeon to, and Lecturer on Anatomy and Practical 
Surgery at, Charing Cross Hospital With 50 Engravings. Fcap. 8vo, 
6s. 6d. 

CLARK AND WAGSTAFFE. — Outlines of 

Surgery and Surgical Pathology. By F. Lb Gbob Clark, F.R.C.8., 
F.R.S., Consulting Surgeon to St. Thomas's and the Great Northern 
Hospitals. Second Edition. Revised and expanded by the Author, 
assisted by W. W. Wagstaffb, F.B.C.S., Assistant-Surgeon to St. 
Thomas's Hospital. 8vo, 10s. 6d. 

BRU1TT. — The Surgeon's Vade-Mecum ; a 

Manual of Modern Surgery. By Robert Druitt, F.B.C.S. Eleventh 
Edition. With 869 Engravings. Fcap. 8vo, 14s. 

FERGUSSON.—A System of Practical Surgery. 

By 8ir William Fkrgusson, Bart., F.B.C.S., F.B.S., late Surgeon and 
Professor of Clinical Surgery to King's College Hospital. With 463 
Engravings. Fifth Edition. 8vo, 21s. 

HEATH. — A Manual of Minor Surgery and 

Bandaging, for the use of House-Surgeons, Dressers, and Junior Practi- 
tioners. By Christopher Hratb, F.R.C.S., Holme Professor of Clinical 
Surgery in University College and Surgeon to the Hospital. Fifth 
Edition. With 86 Engravings. Fcap. 8vo, 5s. 6d. 

By the same A uthor. 

A Course of Operative Surgery : with 

Twenty Plates drawn from Nature by M. Leviille, and Coloured 
by hand under his direction. Large 8vo, 40s. 
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The Student's Guide to Surgical Diag- 
nosis. Fcap. 8vo, 6s. 6d. 
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SURGERY — continued. 
MAUNDER— Operative Surgery. By Charles 

F. Maunder, F.R.C.S., late Surgeon to, and Lecturer on Surgery at, 
the London Hospital. Second Edition. With 164 Engravings. Post 
8vo, 6s. 

PIRRIE.— The Principles and Practice of 

Surgery. By William Pirbie, F.R.S.E., Professor of Surgery in the 
University of Aberdeen. Third Edition. With 490 Engravings. 8vo,28s. 



TERMINOLOGY. 
DUNGLISON. — Medical Lexicon : a Dictionary 

of Medical Science, containing a concise Explanation of its variouH 
Subjects and Terms, with Accentuation, Etymology, Synonymes, &c. 
By Robley Dunqlison, M.D. New Edition, thoroughly revised by 
Richard J. Dunglison, M.D. Royal 8vo, 28s. 

MAYNE. — A Medical Vocabulary: being an 

Explanation of all Terms and Phrases used in the various Depart- 
ments of Medical Science and Practice, giving their Derivation, Meaning, 
Application, and Pronunciation. By Robert G. Mayne, M.D., LL.D., 
and John Mayne, M.D., L.R.C.8.E. Fourth Edition. Fcap. 8vo, 10s. 



WOMEN, DISEASES OF. 
BARNES.— A Clinical History of the Medical 

and Surgical Diseases of Women. By Robert Barnes, M.D., F.R.C.P., 
Obstetric Physician to, and Lecturer on Diseases of Women, &c, at, St. 
George's Hospital Second Edition. With 131 Engravings. 8vo, 28s. 

DUNCAN.— Clinical Lectures on Diseases of 

Women. By J. Matthews Duncan, M.D., Obstetric Physician to St. 
Bartholomew's Hospital. 8vo, 

EMMET. — The Principles and Practice of 

Gynecology. By Thomas Addis Emmet, M.D., Surgeon to the 
Woman's Hospital of the State of New York. With 130 Engravings. 
Royal 8vo, 24s. 
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WOMEN, DISEASES OP — continued. 
GALABIN— The Student's Guide to the Dis 

eases of Women. By Alfred L. Galabiw, M.D., F.R.C.P., Assistai 
Obstetrio Physician and Joint Lecturer on Obstetric Medicine to Gkij 
Hospital. With 68 Engravings. Foap. 8vo, 7s. «d. 

SMIT&*— Practical Gynaecology: a Handboo! 

of the Diseases of Women. By Hkywood Smith, M.D., Physician 1 
the Hospital for Women, and to the British Lying-in Hospital. Wit 
Engravings. Crown 8vo, 6s. 6d. 

WEST AND DUNCAN.— Lectures on the Dis 

eases of Women. By Chablis West, M.D., F.B.C.P. Fourt 
Edition. Revised and in part re-written by the* Author, with numerou 
additions, by J. Matthews Duncan," M.D., Obstetrio Physician to S 
Bartholomew's Hospital. 8vo, 16s. 



ZOOLOGY. 
BRADLEY. — Manual of Comparative Anatomy 

and Physiology. By S. Messexobb- Beadley, F.R.C.S., Lecturer <x 
Practical Surgery in Owen's College, Manchester. Third Editioi 
With 61 Engravings. Post 8vo, 6s. 6d. 

CHAUVEAU AND FLEMING.— The Compara 

tive Anatomy of the Domesticated Animals. By A. Ch a uveal 
Professor at the Lyons Veterinary School ; and George Flemixc 
Veterinary Surgeon, Royal Engineers. With 460 Engravings. 8vc 
81s. 6d. 

HUXLEY. — Manual of the Anatomy of Inverte 

brated Animals. By Thomas H. Huxley, LL.D., F.B.S. With 15 
Engravings. Feap. 8vo, 16s. 

By the same Author. 

Manual of the Anatomy of Vertebrate c 

Animals. With 110 Engravings. Post 8vo, 12s. 

WILSON— The Student's Guide to Zoology 

a Manual of the Principles of Zoological Science. By Akbrew Wilso> 
Lecturer on Natural History, Edinburgh. With Engravings. Fcaj 
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